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When you need aviation supplies, materials, or parts, 
you go to your airport service operator. His knowledge, 
experience and skill in using the high-quality products he 

handles mean safety, dependability, and comfort 

for you in the air. 
When your airport service operator needs supplies, 


A materials, and parts, he goes to Air Associates, aviation’s 
Pa leading distributor. Here he gets dependable products from 
2 the country’s most comprehensive inventory of aviation 
f supplies, backed up by 25 years of service in the 
/ aviation industry. 


From five strategic locations, Air Associates provides nationwide fast 
dependable delivery so that airport service operators can serve you more 
effectively and economically. These locations are — 


EASTERN — 216 Union Street, Hackensack, New Jersey 
MIDWEST — 5315 West 63rd Street, Chicago 38, Illinois 
SOUTHWEST — 3214 Love Field Drive, Dallas 9, Texas 


WEST COAST — 1231 Air Way, Glendale 1, California 
TR ’ ’ 
Ais SOUTHEAST — International Airport, Miami 48, Florida 


Manufacturers and Distributors of Aviation Materials and Equipment 
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with he LEAR ORIENT 


Safer, More Economical Navigation... How many times have you been 
all fouled up with primitive, complex, hunt-and-look navigation? Ever figure out 
how much gas you have wasted getting your bearings, or how that forced landing 
could have been avoided had you not been lost? 

Consider, then, the simplicity and the economy of reliable, automatic radio 
navigation. Fly relaxed—feel safer over strange terrain without fear of missing 
check points, getting lost, or not finding the airport when visibility is poor. 

There’s no further need for confusing, cumbersome navigation paraphernalia. 
The Lear ADF-12 automatically points the way with amazing accuracy. The 
initial cost is low—the best and cheapest insurance you can buy. 


It Has Everything...The Lear ADF-12 is a combined automatic direction 


\ . finder, a broadcast receiver, and a radio range and communications receiver — 
all in one neat, compact, lightweight inexpensive package that weighs less than 
Get your Lear 18 pounds. It is accurate and very sensitive—provides reception on three bands: 
200-440 ke; 475-1050 ke; and 1000-1750 ke. In addition, the ADF-12 contains provi- 
ADF STATION LOG now ; ae ; 
sions for furnishing modulation and power to Lear VHF transmitters. Installation 
Your local Lear Distributor can be made quickly and simply in any plane from a Cub to a Connie. 
or Dealer has them —only ; 
One Dollar per copy. Simple as A-B-C... Every city or good-sized town has a radio station on which 


you can home reliably and automatically with the Lear ADF-12—and it’s just this 
simple: A—Tune the Lear ADF-12 to the desired station—instantly the hand will 
point the way to go. B—Turn the airplane till the hand points straight up—you 
will then be heading straight for the station. C—As the hand swings to 180° you 
are over the station. 


LEAR INC. LEARCAL DIVISION © 11916 W. PICO BLVD., LOS ANGELES 64, CALIF. 
Grand Rapids Division, Grand Rapids, Michigan; Romec Division, Elyria, Ohio 
Lear International Export Corporation * 9 East 45th Street, New York 17, N.Y. 


ecs for Air Transport 

ntlemen: 

_have been flying for 20 years, have built 

over 10,000 hours as both a civilian and 

itary pilot, and am still flying. With your 
mission I’d like to add a few points to 
ir interesting Flight Operations Round 
dle on the subject of “Specifications for 

‘al Corporate Air Transport.” I feel that 

‘se points should be considered by all de- 

ners, aircraft and engine manufacturers, 

i! company-plane users. 

|. De-Icing Equipment (no boots) 

__ A. Built in the skin surfaces of the air- 
craft; electrical heat elements 
thermostatically controlled. 

B. Voltage: working from 110 volt al- 
ternating current inverters while en- 
gines are running at approximately 
1200 rpm or more. 

C. A.C. or D.C.: convertible to 110 volt 
direct current while on ground, with 
electric hook-up to airport facilities 
(cable reel installed on aircraft). 

D. Control: thermostatic control in all 

cases would keep all necessary skin 
surfaces at even temperature of 
40°F to 60°F as required to keep 
ice, snow, frost from sticking to skin 
in form of a solid. 

Combination of units installed with 

same system: nacelle heating units 

for oil tanks and engine accessory 
sections, and possibly for nose and 
propeller domes. 

All inverters should be standardized 

as to size, capacity and space re- 

quirements to permit quick change, 
and so placed where they can receive 
cool air circulation for cooling. 

Perhaps this sounds like a lot to incor- 

rate into one electrical system, but with 

oper engineering it is possible. 

2. Standardized instrument panel. Get all 
the instrument manufacturers together 
to standardize on sizes and mountings 
so that a rearrangement of instruments 
is possible without chopping up the 
panel. 

3. Pressurization. This is important, but I 
wonder if it’s good enough. For safety 
sake, shouldn’t oxygen be carried 
aboard? 

4, All-weather flying. This is a “must” for 
business aircraft, and all cockpits 
should be designed to permit easy and 
low-cost installation of new radio and 
radar devices. 

[ feel that a staff of designers should be 

ranized, one designer from each of the 

jor aircraft and engine companies, and 
it their work should be financed jointly by 

. aircraft and engine companies and by 

. business concerns interested in operating 

siness aircraft designed for their needs. 

ce a design has been approved, a prototype 

It, and after test and approval by the 

A, the manufacturers should join forces 
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.. ar your views 


to build the airplane, thus effecting team 
work in promoting the use of aircraft as a 
business tool. 

I wonder if the company-plane users are 
going to be willing to wait 5 or 10 years for 
the aircraft and engine manufacturers to 
come out with something that will meet their 
needs? 

Capt. H. E. Mitts, USAF 
6622 Air Transport Sqd. 
c/o Postmaster, New York 


Three of our largest aircraft companies have 
displayed interest in the business-plane mar- 
ket, and designs are presently being readied 
for consideration by the users of aircraft for 
business.—Ed. 


Pilot Service 
Gentlemen: 

This is probably the first letter I have ever 
written to any magazine or newspaper, but I 
feel compelled to express myself for the fol- 
lowing reason: it is a common frustrating ex- 
perience to watch so-called experts in their 
fields opinionate on many subjects but with- 
out ever supplying a real need of any group 
of readers. Skyways, with its coverage, is 
supplying just such a need. 

The professional and non-professional pilot 
flying a business airplane on personal or com- 
pany business always has been at a loss to 
cope with the problems of flight operations 
and equipment which you cover so well. Ex- 
perience is a fine teacher, but an expensive 
one. The experiences of others engaged in 
this type of transportation are invaluable in 
suggesting ways and means of improving 
operations and effecting safe economies. 

I especially wish to commend you for your 
attention (Navicom) to the problems of air- 
ways navigation and communication. No ex- 
perience is more disturbing than that of ar- 
riving in some congested area of the airways 
on instruments to find some new and com- 
plicated procedure or new frequency in use, 
and have to be made to look like a dope in 
comparison with the air-carrier pilots who 
have been thoroughly briefed by their com- 
panies who participated in making the 
changes in the first place. Why do only the 
airlines and the military get in on it in ad- 
vance? Thanks to you for keeping us up to 
date on this change business! 

I have talked to many professional non- 
airline pilots who have told me they are mak- 
ing your magazine as much a part of their 
pre-flight preparation as their Jep manuals 
and Airman’s Guide, etc. That’s service to 
the public, with a capital S .. . for Skyways. 

ARTHUR GORDON 
New York, N. Y. 


Thank you, Sir. We intend to steadily im- 
prove our service to all pilots and officials 
having to do with flight operations, aircraft 
management, etc., and we welcome sugges- 
tions from our readers.—Ed. 
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CASE HISTORY: #822-109 


CUSTOMER: ATLANTIC REFINING 
COMPANY 


SHIP: BEECHCRAFT MODEL 18 
N-80385 


1,000 hour check and overhaul. In- 
stalled complete new interior, sound- 
proofing cockpit. Designed and in- 
stalled new instrument panel, over- 
~ hauled all instruments; relocated radio 
equipment on TEMCO-fabricated 
racks, added Omni equipment and re- 
placed all radio wiring. Installed new 
engines, overhauled all accessories. 
Painted exterior. 


jefe eS Sa SS eel 


This is another typical executive 
aircraft rehabilitation job per- 
formed by TEMCO. From spe- 
cialized modification to complete 
nose-to-tail overhaul, TEMCO 
has a reputation for doing the 
job faster, better and at lower 
cost. Formerly available only to 
the airlines and government 
agencies, this complete aircraft 
rehabilitation service is now of- 
fered to multi-engine executive 
aircraft operators. 


For full details on this case history and infor- 
mation about TEMCO's complete custom 
rehabilitation service for multi-engine aircraft, 
write on business letterhead to: 


Herrol Bellomy, Gen. Supt., TEMCO 
Aircraft Corporation, Greenville Over- 
haul Division, P. O. Box 1056, Green- 
ville, Texas. 


MAJOR SUB-CONTRACTING OVERHAUL AND MODIFICATION 


AIRCRAFT: MANUFACTURING 


GLIDALE ig Fh fo acy pase 
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Now you can get the right 
Glidden quality finish for 
any aircraft application from 
General Aircraft Supply Cor- 
poration, one of the nation’s 
foremost aviation supply 
houses. These two great 
names in aviation give air- 
craft industry customers a 
double guarantee . . . the 
guarantee of the finest in 
quality finishes by Glidden 
and the guarantee of the best 
in service by General Air- 
craft. 


GLIDAIR A-K 300 CLEAR NITRATE DOPE 


Unusually high ‘‘solids” allow faster “build,” shorter 
finishing schedules. Smooth tautening; self-leveling 
speed taping; reduces sanding labor. 


NEW GLIDDEN FABRICOTE “A” 


A stronger, more penetrating solvent combination 
softens all popular dope ingredients; closes old 
cracks without amalgamator; a universal rejuvenator. 


GENERAL AIRCR 
AFT 
SUPPLY CORPORATION 


Mistetbulors of Glidace fintshes 
Oe Michigan, Ohio, Indiana 


Tadtwae 


OF COMMDENCE KO DEFENDeAILi ry 


GLIDAIR NON-SKID BLACK 


This paint-type walkway coating promotes safety, re- 
duces application cost, gives excellent adhesion and pro- 
vides a highly resistant surface to gas, water and oil. 


GLIDAIR METALESCENT ENAMELS 


Brand new. These sparkling metalescent colors give 
greater brilliance in a wide range of attractive color 
combinations. Finest finish available. 


Glidden manufactures a complete line of aviation enamels and dopes. 


THE GLIDDEN COMPANY : 


AVIATION SALES HEADQUARTERS 
11001 MADISON AVE., CLEVELAND 2, OHIO 
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in this issue... 


William Littlewood, vice pres- 
ident—engineering of Ameri- 
can Airlines, was chosen to 
deliver the IAS 16th Annual 
Wright Brothers Lecture in 
Washington, D. C. An adapta- 
tion of that important talk is 
presented in this issue of Sky- 
ways under the title, “Trends 
in Transport Engineering.” Mr. Littlewood has been 
closely connected with the development of transport 
aircraft in this country, and his talk, blueprinting 


particular needs for transport development of the 
future, has been of great interest to people within 
the industry. Bill Littlewood joined American Air- 
lines in 1930 when it was known as American Air- 
ways. He was elected vice president—engineering 
in 1937. In 1935, Mr. Littlewood was given the 
Wright Brothers Award, presented annually by the 
Society of Automotive Engineers for an “outstand- 
ing contribution to aviation.” 


—sa.— 


> The Magnolia Petroleum Company DC-3, pic- 
tured on the cover, is the Number One executive air- 
craft of Magnolia’s fleet of 10 airplanes used by the 
company for various business operations, from pipe- 
line patrol to personnel transportation. During the 
past year, the Magnolia DC-3 averaged over 50 fly- 
ing hours per month, covering a total of 250,000 
land miles in the interest of company business. The 
transport seats 15 passengers in a beautifully ap- 
pointed cabin (see inset), plus pilot and copilot: and 
is powered by two Pratt & Whitney R-1830-75 en- 
gines rated at 1350 hp each. The plane has an 8- 
hour safe cruising range plus a reserve of more 
than an hour (fuel capacity: 1,000 gallons; each 
engine burns 55 gallons per hour), and has a 
normal cruising speed under average conditions of 
197 to 200 mph. It is equipped with an A-3 auto- 
matic pilot, and dual instruments, electric and 
yacuum operated from either engine. Radio equip- 
ment includes seven radio receivers, three high- and 
low-frequency transmitters, an interphone and pub- 
lic address system. and a cabin console radio with 
seven cabin speakers, each with a volume control. 


[AY 1953 


The Magnolia DC-3 is one of the best-equipped 
business aircraft flying the skyways today. In 
addition to it, Magnolia’s fleet includes a Twin- 
Beech, a new Aero Commander, and a Cessna 195 
for executive transportation, providing a total seat- 
ing capacity of 28 passengers plus crews. 


P In the realm of aircraft instruments, which gives 
the pilot the clearest picture—a quantitative or a 
qualitative indication? Lt. Cmdr. George Hoover 
offers an answer to this question in his article, “Data 
Presentation,” a follow-up to his first, “Let’s Analyze 
Before We Standardize,” in the April issue. Back- 
ing up his contention that qualitative information 
offers the simplest indication to the pilot, Lt. Cmdr. 
Hoover cites three pilots who were flying the same 
type aircraft. They were asked to state the actual 
amount of oil pressure maintained under a normal 
cruise condition. Two of the pilots reported they 
couldn’t remember the exact amount but thought 
it was about 80 or 90 lbs., while the third pilot said 
he wasn’t sure of the quantity but that he always 
knew when he was all right because of the position 
of the pointer. All of which proved to the author 
that the numerical value was not what commanded 
the pilot’s attention but rather the arc of the dial in 
which the pointer was located. On that premise, Lt. 
Cmdr. Hoover has suggested replacing the numbers 
on certain instrument faces with condition markings. 
His article includes illustrations of instruments re- 
designed to give qualitative indications. 


———583— 

> Next Issue: Radar and its applications to flight 
operations are a subject of great interest to profes- 
sional pilots. The use of radar in solving the mid-air 
collision problem is discussed in the article, “Radar 
for Collision Warning,” by James Q. Brantley, Jr.. 
an engineer associated with the Cornell Aeronauti- 
cal Laboratory in Buffalo, N. Y. 

The Flight Operations Round Table, “Trends in 
Air Transports,” highlights future transport develop- 
ments to meet the needs of the airlines and busi- 


ness-aircraft operators. 
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executive pilot’s report: ‘3 


by Herb Fisher 


LYCOMING engines, each delivering 
260 hp at 3400 rpm for take-off, 
give the Twin-Bonanza good get-up- 
and-away performance. Efficiency of 
the Lycomings is increased with the 
installation of jet augmentation 


TWIN-BONANZA 


Six-place Twin-Bonanza rated A-1 in built-in safety factors 


and good in both performance and instrument-panel design 


rom the standpoint of safety and performance, the new Twin- 
Bonanza, soon to be available to the civilian market, is a very satis- 
factory executive-type aircraft. 

Safety was an over-riding consideration in the design conception of 
this sturdy, aerodynamically clean, six-place transport and the result 
is an airplane which incorporates more sound safety factors than any 
other comparable light twin. 

Here is a quick run-down of the plane’s safety features: 

An 8 G flight load factor, which is well above the CAR minimum for 
aircraft in this category. : 

More than 60% of total weight is forward and below the passenger 
compartment. 

A long nose section built to serve as an impact shock absorption unit. 

Increased strength in structural members around the cabin, including 
a heavy keel to help in minimizing injuries during wheels-up emergency 
landings. 

Wing tanks are situated behind the main spar in the center section and 
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are surrounded by specially reinforced structure. 

Shoulder harness fabricated of Nylon stressed for high G 
loads. In this connection, the backs of the front seats are well 
padded. 

A direct ventilating system supplied by ram_ pressure 
through a nose vent, well away from engine fumes. 

A control wheel of the type recommended by researchers 
in crash injury investigation. The wheel is curved and bends 
without collapsing on impact. 

There are several other safety features, such as extension 
of the main gear tires slightly below the fuselage line to pro- 
vide a cushioning effect in belly iandings, but those listed are 
the major items which together spell out the better-than-aver- 
age safety characteristics of the Twin-Bonanza. 

The happy combination of sound aerodynamic design and 
two of the efficient, dependable Lycoming G0435-C2_ six- 
cylinder, horizontally opposed engines provides highly accept- 
able performance at maximum gross weight of 5500 lbs. I had 
become familiar with this powerplant in an earlier twin- 
engine transport and | can report that it lives up to its fine 
reputation in this new low-wing Beech. 

Before going into detail on performance of this personnel 
transport, which was purchased off the shelf by the Air Force 
before civilian production could be launched, I'd like to stack 
it up against some of the requirements corporate users have 
laid down for airplanes in the 4- to 6-place classification. 

According to a questionaire distributed by the Corporation 
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INSTRUMENT PANEL on the Twin-Bonanza is 
tilted 10° to provide better visibility 
in reading gauges. Control wheel is 
curved: will bend, not collapse, on impact 
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Aircraft Owners’ Association, 13% of those who 
replied designated a preference for the 4- to 6-place 
low-wing airplane with tricycle gear, a cruising 
speed slightly above 200 mph, good operating 
radius, and low landing speed. 

From my own knowledge and experience, I also 
know that the corporate user wants such an airplane 
to be comfortable for passengers, to have a com- 
paratively quiet cabin and to provide good visibility. 
Ease of maintenance is, of course, always an im- 
portant requirement. Another important factor is 
the plane’s ability to carry all necessary navigational 
equipment, adequate fuel, a full load of passengers 
and their baggage without interfering with CG or 
the gross weight limitation. 

The T'win-Bonanza meets the gear, low-wing and 
range requirements, has a comparatively quiet cabin 
and is easy to service and maintain. Its cruising 
speed, however, is well below the 200-mph level 
specified by some corporate users, although it com- 
pares favorably with other twin-engine transports 
now on the market or on the way. 

At full gross weight of 5500 lbs., this airplane’s best 
cruising speed is 190 mph at 10,000 ft. and 65% of 
rated power. Its range at that power setting and alti- 
tude, with no reserve, is listed as 975 miles. At maxi- 
mum gross, 50% power (163 mph) and 10,000 ft., 


with no reserve, range extends to 1,155 miles. 


FUEL CONSUMPTION - TOTAL GALLONS PER HOUR 


TOTAL FUEL CONSUMPTION - GALLONS PER HOUR 


90 100 110 120 


130 140 150 160 170 180 
HORSEPOWER PER ENGINE 


I am not sure I’d like to sit for four or five hours, 
as a pilot or passenger, in a Twin-Bonanza with a 
full passenger load. The side-by-side seating ar- 
rangement does not create a feeling of crowdedness, 
but once you are in place there is no freedom of 
movement. In short, you’re anchored for the dura- 
tion of the flight. 

While I’m on this problem of passengers, I’d like 
to point out that climbing into and out of this plane 
is a real chore and one that was created by the low- 
wing configuration. It is never easy to climb up two 
small metal steps, walk the wing and bend down to 
enter a door, as one must do in entering this air- 
plane. I believe it would be a more dificult chore 
for a woman. And, although it is a small item, the 
small section of the door mechanism which pro- 
trudes several inches is a definite hazard to clothing. 
It has torn more than one jacket. 

I am convinced, too, that every six-place airplane 
should have two doors, including one beside and for 
the benefit of the pilot. This twin has only one and 
its on the starboard side, an inconvenience to the 
pilot. 

It is my opinion that the useful load of the Twin- 
Bonanza, 1700 lbs., is just low enough to create some 
problem in a number of possible load situations. At 


the same time, I am aware that in order to keep to 


the 5500-Ib. gross while (Continued on page 56) 


CRUISING OPERATION - GROSS WEIGHT 5500 LBS 


STANDARD ALTITUDE - FT 


TRUE AIRSPEED - MPH 


by Hiram W. Sheridan 


Capt., American Airlines 


ON-THE-SPOT ARRIVALS 


ON-THE-SPOT SYSTEM—Aircraft com- 
ing in to terminal airports in good weath- 
er would hold at specified close-in hold- 
ing points within easy eyeshot of the 
man in the control tower at the airport 


The editors, and the author, would like to know 
what you think of the Spot System as it is proposed 
in this article. Can you improve on it? Let us hear 
from you, especially from “the birds in the glass 
cages.” —Ed. 


he great tin goddess of the air fanned her way 

toward one of the busiest airports in the coun- 
try. The pilots had flown more than 1800 miles but 
they were relaxed for all that. The weather was 
good and the great city appeared before them, spar- 
kling in the night like the chest of a dowager. They 
they hoped. 
If you were an angel and were perched some- 


would soon be home 


where in the cockpit so that you could watch the 
pilots, you would have been astonished. Of course, 
an angel would be astonished at a pilot in any case, 
but that is not the point here. These men by now 
were not acting in a normal manner. 

As they neared the city, they sat forward in their 
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seats, hunched over like a couple of Japanese wres- 
tlers bracing for the shock of combat. Their ap- 
pearance was not deceiving for they were in fact 
bracing for the modern aviation game of Blind 
Man’s Bluff, or Dizzy Tizzy. 

They knew what was coming and they would have 
prayed if it would not have interfered with their 
hearing what the magpie in the tower, the bird in 
the glass cage, was saying. Not that it mattered 
whether they did or not—they would be confused 
anyway. But it is customary to be confused in an 
official manner, a protocol of the profession, so to 
speak. 

The scrimmage was coming. So were they. Lacka- 
day. Lack a few years if they didn’t watch out, for 
this was one of the busy hours for the huge airport. 
The swiveled gentry who do what they call “think- 
ing” had figured out something that looked fine on 
paper, and which may be necessary, too, for cross- 


roads airports. To provide (Continued on page 52) 
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Trends in Transport ngineering 


An adaptation of Wright Brothers Lecture delivered in Washington by 


William Littlewood, vice president—engineering of American Airlines 


eos air transportation in America is a 
little more than 25 years old. In that time 
tremendous technological changes and improve- 
ments have occurred in air-transport equipment, its 
performance and use. The purpose of this article is 
to investigate the trends in the technical aspects of 
air-transport engineering, to consider the signifi- 
cance and propriety of the directions in which they 
appear to be leading, and to emphasize some of the 
problems requiring solution. 

If we were to define the modern American air 
transport, making no reference to variations in size, 
speed, range, number of engines, etc., it would be a 
low-wing, all-metal, internally braced, smooth 
stressed skin structure with two or four convention- 
al engines driving constant-speed, full-feathering, 
It would be fitted with re- 


tractable tricycle landing gear with various numbers 


reversible propellers. 


of wheels and brakes dependent on the size of the 
airplane. The streamlined engine housings or na- 
celles would in flight effect complete closure over 
the retracted main wheels. The airplane would have 
slotted flaps, and the ailerons and tail control sur- 
faces would probably be tab trimmed or controlled 
and would be metal covered. The cockpit would be 
fitted for a minimum crew of two, with at least one 
more for the large four-engine types; would contain 
somewhat standardized communication, navigation 
and control equipment of many types; and for the 
medium and longer ranges, the entire fuselage 
would be pressurized, tended by a suitable cabin 
crew, and fitted with comfortable reclining seats, 
The 


airplane, powerplants, propellers, etc., would be 


lavatories and suitable food accommodations. 


fitted with ice protection, generally of the heat type. 
But with all this indicated standardization and 
excelience, there remains much to be done in the 


engineering field. 
‘S) oO 


I sincerely hope the future holds no threat of 
change in basic type from the low-wing, all-metal 
air transport. Many studies have been made and 
proposals offered suggesting high-wing designs, but 
to my way of thinking, the points in favor of high- 
wing design do not begin to balance out the safety 
and economic advantages of the low-wing type. 

There are two popular arguments in favor of high- 
wing airplanes. One is that the passengers can see 
the ground better; the other is that the floor is closer 
to the ground, thus making the airplane easier to 
load and unload. Comparative studies have shown 
some weight advantage in favor of the low-wing, 
primarily because of the shortened landing gear and 
the elimination of keel and supplementary structure 
necessary to achieve the minimum required fuselage 
strength forward, but the irrefutable advantage of 
low-wing design lies in the area of safety. The dis- 
position of passengers in a high-wing aircraft be- 
tween the mass concentration of engine, wing and 
fuel weight, and the probable point of impact with 


the ground in the event of a crash landing, is almost 


METEOROLOGICAL APPROACH is only answer thus far to com- 
damage 


plete avoidance of hail such as caused this 


TURBOPROP TRANSPORT would seem to meet needs of short- 
haul domestic air carriers. Indications are, however, that jet 


certain to result in aggravated casualties. 

One of the best ways to absorb the energy of im- 
pact is to permit the destruction of structure. How 
much better it is to have that structure—not the 
fuselage in which the passengers are housed but 
rather the wings and engine installations. 

Another significant aspect of passenger cabin 
safety is associated with the provisions for getting 
in and out of the aircraft. This is most important 
in event of an emergency. Regulation specifies an 
aft location for emergency exits. However, actual 
experiences contradict the conclusions that airplanes 
always terminate crash landings facing forward; 
they end up with their axes at all angles with the 
line of initial impact from 0° to 180°. It is the 
writer’s strong opinion that the normal entry doors 
to the cabin are of more value than any other 
emergency exit because of passenger familiarity as 
to location and use. 

I would also like to open a strong case for stand- 
ardized and improved locations, designs, directions 
of opening and hinging, and types of latches, han- 
dles and operating instructions for passenger doors 
of all descriptions. In my opinion, these factors are 
as fundamental to evacuation safety as any other 
consideration. The entire question of emergency 
evacuation merits much thought and engineering 
study. 

Engineering thinking must also recognize the im- 
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powerplants will reach desired point of reliability for 
transport operations before turboprop powerplant does 


possibility of expecting service mechanics to cope 
adequately with the unknown. We cannot assume 
that a service mechanic always has a Maintenance 
Manual at his elbow, nor that he has the time or in- 
clination to look up every subject remotely related 
to his particular problem. There have been many 
instances of mechanics unwittingly drilling through 
a blind floor or bulkhead into a congested mass of 
unprotected electrical cables or conduits. A little 
forethought would indicate that an airplane should 
be marked in such a way that, without reference to 
a Manual, the mechanic would know that there were 
items of equipment behind any critical location on a 
floor or bulkhead. This type of engineering think- 
ing is the only guaranteed preventive of innumer- 
able accidents and mishaps. 

All too often details of thoughtless design or in- 
stallation engineering are discovered as the causes of 
incidents and accidents, i.e., hinge pins that fall out; 
latches that become inoperative and unlatched; 
leading edge covers that hinge on the wrong side 
and come dangerously loose in flight; or in the less 
dangerous but equally annoying category, faucets 
that will not shut off; outboard drains that freeze; 
valves and controls that lock from low temperatures ; 
equipment items that come loose in turbulence. 
These are but a few of hundreds of details which 
challenge the quality and capacity of air-transport 


design engineering. 
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Designed for Ground Handling 

We could also list innumerable factors, affecting 
eround-handling characteristics, which are worthy 
of note. It seems obvious that if our airplane is to 
be larger than present aircraft, it will accommodate 
more passengers, and for safety, as well as con- 
venience, careful consideration must be given to the 
number, size and location of entry-exit doors, as well 
as to the accommodation of passengers on the 
eround. It is amazing that throughout the years air- 
line passengers have endured the exposure and in- 
convenience of transition through all kinds of weath- 
er between the passenger ramp and the airplane 
cabin. It now seems that as our airplanes become 
larger and more difficult to handle and as our pas- 
sengers continually increase in total number and 
eroup sizes, we should give careful thought to a 
change from the principle of bringing the airplane 
to the terminal building, to stationing the airplane 
at a convenient ground maneuvering and servicing 
location and conveying the passengers and ther bag- 


gage to the airplane by suitable ground vehicles. 


Communications 

Speaking of existing complexity and the neces- 
sity for simplification in our future airplanes, I 
would like to emphasize the situation with respect 
to electronics. A DC-6B airplane has among its elec- 
tronic equipment two HF radio transmitter-receivers, 
one VHF transmitter-receiver, one automatic DF, 
one glide slope receiver, one radio altimeter, one 
autopilot possibly with its black box ILS coupler, 
one marker beacon receiver, two omnirange receiv- 
ers and one inlercommunication system. Other air- 
craft of the same type may also have a Loran re- 
ceiver, electronic propeller controls for governing 
and synchronizing, electrical supercharger controls 
for pressurization superchargers or for engine 
boost; and if we look to the future, we will probably 
have electrically operated fuel regulators, more com- 
plex engine-propeller controls, radar equipment, etc. 

A DC-6B as now equipped has at least 350 vac- 
uum tubes. The average life of a vacuum tube in 
service is estimated to be 5,000 hours. So, you can 
see the extreme vulnerability to electrical trouble 
and expense of modern and future transport air- 
planes. We do have now in development and avail- 
able to a limited degree, transistors and associated 
units which are expected to increase reliability of 
the electrical devices by many times—currently esti- 
mated as 15 times and ultimately 100 times. They 
will, of course, eventually save weight and space and 


promote economy. It is hoped they will greatly re- 


duce the cooling problems of high-power electronic 
equipment, which is one of the main causes of tube 
unreliability. 

The program of miniaturization includes develop- 
ment of transistors, capacitors, resistors and dielec- 
trics by the use of new materials and techniques. 
However, it will require a long time to find its way 
into practical benefits of weight and space saving in 
the aircraft. The units must be developed to be sat- 
isfactory functional types, after which they must be 
applied to commercial electronic units and there- 
after installed in the aircraft with significant 
changes of location and installation. It is impossible 
to achieve overnight the benefits of such a required 
chain of events, but we will eventually have them. 
Miniaturization also involves the application of the 
midget principle to instrumentation and other func- 
tional units where size and weight can be reduced 
This 


whole program is a highly beneficial one headed in 


without affecting efficiency or reliability. 


the right direction. The significance and importance 
of the increasing. penalties due to the addition of 
new units of equipment or increase in size complex- 
ity of existing units is receiving much attention, as 
was emphasized by Ed Heinemann’s recent discus- 
sion of the growth factor in military airplanes. He 
used a figure of 10 to 1 as the ratio of the total pen- 
alty applying to equipment weight increases. It is 
easy to see the significance of some such number, 
even though we may disagree as to its absolute val- 
ue in affecting the efficiency and cost of transport 
aircraft. 

In the past we have tried to develop nice, clean, 
aerodynamically efficient transport airplanes, and 
have usually ended up by plastering them all over 
with antenna, radomes and gadgets until we had 
paid a very significant penalty in performance. Dr. 
Harald Schutz of the Glenn L. Martin Company re- 
cently mentioned among future developments in the 
antenna field (1) all flush-mounted antenna; (2) 
novel radiation devices such as corrugated surfaces 
and dielectric slabs; (3) 
sources, of apertures such as jet intakes; (4) the use 


the use, as radiation 


of conductive fluids in plastic canopies; (5) the use 
of ionized exhaust gases as radiators. Hopefully we 
will have no external protuberances on our future 
aircraft except those required for the basic aero- 
dynamic or thrust producing properties of the 
vehicle. 


Development of Future Transports 
Assuming that we have defined our modern trans- 


port type, and by imaginative, analytical engineer- 
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CHARTS timetable trends in air transports from 1926 to 
present time, by Lockheed, Douglas, Consolidated Vultee 


ing have improved its quality, let’s examine a few 
of the problems which face the next series of high- 
performance aircraft when they come into being. 

The great emphasis which the military program 
has placed on jet development will bring that simpler 
type of powerplant to a satisfactory and reliable 
condition long before we can hope to have turbo- 
prop operations. In the American domestic picture 
there appears to be a bracket of requiring ranges, 
roughly from 500 to 2500 miles, and appropriate 
sizes of well-developed jets to give us an efficient 
transport airplane of quite high performance and 
satisfactory economy. “Below these bracket ranges, 
however, there would still seem to be the need for 
turboprop powerplants. 

From the airline point of view, it is obviously un- 
desirable to operate more models of aircraft than 
are necessary to perform the required service. 
Smaller airlines may continue to do their work with 
one model. However, in the domestic industry and 
among the larger airlines, a minimum of two models 
will be required. 

There has been much discussion in the feederline 
field concerning the specifications for .an efficient 
small transport airplane offering greater economy 
than the DC-3. Presumably, its engineering char- 
acteristics would not be too much different. [t might 
operate with less field requirement; it might 
have better single-engine performance and reserve ; 
and it might possess better flying qualities, but it 
would need little, if any, more in the way of speed 
or altitude performance. However, it must offer all 
this and still be much more economical per unit. 

In the larger domestic airline picture, develop- 
ment of two current types—the Stratocruiser, Con- 
stellation and DC-6 for medium to long-range opera- 
tions, and the Convair 240 and 340 and Martin 404 
for short-range operations—probably will continue 
in use. 

With respect to the medium and long-range do- 
mestic aircraft, it is fairly clear that reasonable in- 
creases in size, coupled with the economic benefits 
to be achieved from high-altitude. high-speed opera- 
tion, can permit the early development of trans- 
ports built around proven and efficient jet engines. 


Transport Noise Problem 
We are currently faced with a serious transport 
noise problem, not noise in (Continued on page 58) 
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DATA PRESENTATION 


Which is best—Qualitative or Quantitative indications in the cock- 


pit? Pilots queried stated preference for qualitative indications 


by George W. Hoover 
Lt. Cmdr., USN 


he science of data presentation poses many 

complex problems. One of the more important of 
these is the determination of whether to use quantita- 
tive or qualitative indication. When a function of a 
machine requires instrumentation, it is general prac- 
tice to indicate the necessary data in terms of that 
function. In other words, if oil pressure is the 
function, the indication is usually given in pounds 
pressure since this is the term which engineers have 
prescribed to measure that function. To the engineer 
this is a necessary factor within the over-all opera- 
tional equation. To the operator, however, this is 
only one more numerical value which he must 
memorize in order to determine the condition of 
operation. The actual quantity is of little consequence 
to the operator except to use it as an index. 

Three pilots who were flying the same type air- 
craft were asked to state the actual amount of oil 
pressure maintained under normal cruise conditions. 
Two of them remarked that they couldn’t remember 
the exact amount, but that it was about 80 or 90 
pounds. The third pilot indicated that he wasn’t sure 
of the quantity, but that he always knew when it was 
all right because of the position of the pointer. It 
would appear from this that the numerical value 
was not primarily what these pilots noticed, but 
rather the arc of the dial in which the pointer was 
located. 

Some steps have been made to simplify the indica- 
tion of this function. The oil pressure indicator in a 
standard automobile, for instance, is similar to those 
used in aircraft, but relatively few drivers take the 
time to memorize the range of oil pressure normal 
to the engine. Very few drivers would notice if the 
pressure were to drop below normal. In some auto- 


mobiles, this type of indicator has been replaced by 
a red light which is illuminated only when the pres- 
sure is incorrect. When the light appears, there is no 
question as to whether or not the oil pressure is the 
correct amount; it obviously isn’t, so the next step is 
to find the nearest service station. 

This is not meant to advocate the use of red lights 
in place of pressure gauges, but rather to point out 
the use of qualitative indication when a numerical 
value is not required. A high-low-normal gauge or 
one marked in red and green areas would do the job 
just as well as a red light. At any rate, the driver 
would not be required to remember some arbitrary 
number. 

Of the many instruments now being used, some 
could be simplified by replacing the numbers with 
appropriate condition markings. In some cases they 
might even be replaced by a go-no-go type of indica- 
tion. At a recent discussion of cockpit arrangement 
by pilots and engineers, the question arose as to the 
necessity for a voltmeter and an ammeter. One 
participant claimed that the voltmeter should be 
eliminated and the ammeter be retained. His oppo- 
nent set down just the opposite requirement. Actu- 
ally they were each half right. Both instruments could 
be eliminated and replaced by an indicator showing 
the range of operating output of the generators. Very 
few pilots know the actual voltage and current values 
of the generators and basically what they need to 
know is not how much voltage and current, but 
rather how well the generators are operating. 

Now the argument will be made that since some 
kind of indication is required, why not make it 
quantitative as well as qualitative. The counter 
argument is simply that (Continued on page 58) 
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STANDARD GAUGES (above) require pilot to memorize cer- 
tain values re. RPM and manifold for various conditions; 
airspeeds for cruise, approach, lending, etc.; oil, fuel 
pressures; oil, cylinder head, carburetor air temperatures 
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MODIFIED GAUGES (below) suggested by the author would 
give pilot qualitative indications and he would not have 
to memorize numbers. Only numbers to be concerned about 
would be those relating to flight factors, i.e. heading, etc. 
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SAM SAINT, Director of the Air 
Navigation Traffic Control  Divi- 
sion of the Air Transport Asso- 
ciation, is an active~ airline 
pilot. Prior to his present assign- 
ment, Mr. Saint was manager of 
Air Navigation and Traffic Con- 
trol Development for American Air- 
lines. He is based in Washington. 
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AIRBORNE RADAR 


Discussion indicates best feature of airborne radar is its 
ability to provide weather information in cock pit; terrain- 


clearance feature rates second; navigational use is third 


Sam P. Saint (Dir., ANTC Div., ATA): “The subject of air- 
borne radar is one of growing interest to many people in the air 
transport industry today. Nearly everyone knows in a general way 
the important part that has been played in our past military opera- 
tions, by radar carried in the airplane itself, and many people have 
asked why radar is not carried in our commercial transports today. 
We're here to discuss the problems associated with airborne radar 
and to find out what airborne radar will do for us. 

“Gathered around this table we have a total of 174 years of ex- 
perience in aviation and electronics. With this much experience, 
we should be able to arrive at some reasonable answers as to what 
airborne radar will and will not do, and what problems stand in the 
way of putting airborne radar to work in our flying machines. 

“Before getting into the discussion, it might be useful to the 
readers of this Round Table discussion to start with a thumbnail 
description of an airborne radar. With your permission, I'll attempt 
this myself. A radar is a device that throws out very short bursts of 
radio energy which we call ‘pulses’, and these pulses of radio 
energy are bounced back or reflected back to the aircraft by the 
rocks on a hillside, or the water droplets in a storm cloud, or per- 
haps the surface of another airplane. The resultant echo is dis- 
played to the pilot on a screen, known as a radarscope, in the air- 
craft. The echo appears on the scope ‘picture’ at the proper azi- 
muth and distance from the aircraft. The aircraft is normally in 
the middle of the picture flying up the scope. 

“While we're talking about the actual machinery, would some- 
one explain the relationship between the size of an airborne radar 
antenna and the width of the beam that is transmitted? Will one 
of you technical people discuss this angle of the problem? Bill 
Parnell of Westinghouse Electric, how would you like to?” 
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“COST of 3.2-cm radar will be less per unit than the 5- ROUND-TABLE warm-up opportunity came before the meeting 

or 6-cm radar at this phase of radar design and develop- when Eastern Air Lines J.J. George and American’s A.F. 
” . *) 7 5 4 3 

ment,” according to Gereral Electric's Owen K. Lindley Merewether, Capital’s J.D. Smith and Sam Saint got together 


“PILOT of a plane equipped with airborne radar,” stated “RADAR, although it does not directly portray turbulence 

William Carnes, “can get some good out of radar right away, associated with a storm, does indirectly give a good in- 

without having to wait for other planes tu be equipped” dication of the turbulence,” according to A.F. Merewether 
P q 


“COLLISION information on the scope in the cockpit could 
Willey of BOAC, “to command the attention of a pilot who be clarified,” stated William Parnell of Westinghouse, “by 


“RADARSCOPE must be sufficiently arrestive,’ warned E.S. 


° . * “AID 
is already busy in the cockpit of today’s fast planes” means of a mechanical or electrical antenna tilt control 
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WILLIAM S. PARNELL, Design Proj- 
ect Engineer for Westinghouse, 
has been directly connected with 
development of airborne radar sys- 
tems for the past seven years. He 
Joined Westinghouse in early °39. 
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Limitations Require Compromises 

William S. Parnell (Design Project Engr., West- 
inghouse Electric Corp.): “The width of the trans- 
mitted beam is inversely proportional to both the 
antenna reflector diameter and the frequency of the 
transmitter. As the diameter of the reflector on the 
frequency increases, the beam width becomes nar- 
rower.” 

Sam Saint: “Then, to get a narrower beam, which 
means higher effective power and greater definition, 
you need either a larger reflector (or antenna) or 
you go toa higher frequency. Obviously, the size of 
the antenna will be limited by practical considera- 
tions. It seems appropriate to ask, then, is there any 


_factor that limits the use of higher frequencies? 


Gen. Joe George, | wonder if you would expound 
on the relation of frequency to the radar’s ability to 
penetrate rain.” 

Joseph J. George (Supt. Meteorology, Eastern 
Air Lines, Atlanta Municipal Airport): “When the 
wave length is down around 3 cm., the beam pene- 
tration is much less through a typical rain cloud 
than if you increased the frequency to 10 cm. The 
attenuation is great in a 3-cm radar, whereas it’s 
quite small in a 10-cm radar. I think that’s the 
principal difference.” 

Sam Saint: “That's the point I wanted to bring 
out here. Namely, that we're having to make cer- 
tain compromises. If the frequency of the radar is 
too high, we get very fine definition in the picture 
but the radar will not see far enough through rain 
to be useful to us.” 

Cole H. Morrow (Chief Plant Engr., J.1. Case 
Co., and CAOA): “In airborne radar, doesn’t the 


physical size of the aircraft, which finally resolves 


CAPT. J. D. SMITH, a Capital Air- 
lines pilot, is also chairman of 
Regional Safety Committee of the 
Air Line Pilots Association. Capt. 
Smith began flying in 1938, and has 
accumulated some 10,000 hours. 


CAPT. R. D. FORDYCE has been with 
Pan American since 1935. He 
served as Asst. Chief Pilot, Techni- 
cal, 1945 to 1950; as operations 
manager, Avianca, in 1951. He is 
presently flying transatlantic routes. 


itself into the physical size of the antenna that could 
be put aboard that aircraft, place a limitation im- 
mediately on where you can go in this frequency 
range or beam width that we’ve been talking about? 
In other words, regardless of how desirable it might 
be, you couldn’t put a 40-foot antenna on board an 
aircraft, and doesn’t that place an immediate limita- 
tion on what frequency can be used and the quality 
of radar presentation obtained?” 

Sam Saint: “Yes, I think we are forced to work 
within fairly narrow limits in both antenna size and 
frequency. It might be well to establish what these 
limits are before leaving the technical aspects.” 

Cole H. Morrow: “We're talking about 3-cm and 
10-cm wave lengths. Is it physically possible to use 
3-cm or 10-cm antennas in airborne equipment?” 

Sam Saint: “Bill Carnes, will you take up that 
question?” 

William T. (Mgr., 
Engr’g., Aeronautical Radio, Inc.): “That’s one of 


Carnes, Jr., Electronics 
the points on which we have to do some compromis- 
ing, as you pointed out before. We have made some 
studies and some of the airframe manufacturers are 
cooperating with us in determining just what can be 
done physically on aircraft at the present date and 
on future aircraft, and I would conclude that a 30- 
inch antenna is perfectly possible on almost any air- 
plane we know of today, if we’re willing to pay for 
it. The cost of every inch of antenna size can be 
pretty high. Whether a 30-inch antenna is economi- 
cally practical or not is another matter which each 
customer will have to decide for himself. But our 
studies show that even an airplane the size of a 
Convair 340 can utilize a 30-inch dish if we wish.” 

Cole H. Morrow: “One of the reasons I brought 


OWEN K. LINDLEY joined General 
Electric Co. in 1929. He was as- 
signed to Electronics Division 
in 1942, and is today Sales Man- 
ager of Special Products for Com- 
mercial Equipment Dept. of GE. 
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E. S. WILLEY was Chief Navigator 
on BOAC Technical Development 
Flight for a year; joined BOAC’s 
Operations Branch in 1949. He un- 
dertook preparatory work in Far 
East for Comet route to Tokyo. 


this question up is in consideration of new aircraft, 
and the possible future utilization of airborne radar. 
I wanted to clear up the point so that we can include 
in the design-specifications of such an aircraft, the 


provisions for whatever size antenna is required.” 


Storm Detection 

Sam Saint: “Thanks, Cole, your point demon- 
strates the value of these round-table discussions. 
We get the various phases of the problem into prop- 
er perspective. 

“Now let’s consider the use of airborne radar to 
detect and avoid thunderstorms and certain other 
weather phenomena that pilots (and passengers) 
don’t like. 

“Capt. Bob Fordyce, how urgently do you think 
we need a device in the airplane which will let the 
pilot dodge the core of a well-developed thunder- 
storm?” 

Capt. R. D. Fordyce (Pan American World Air- 
ways): “I'd say that largely depends upon the area 
you fly or where you intend to operate the aircraft. 
It depends on the degree of frequency and the 
severity of the storms. You have fairly extreme and 
numerous thunderstorms in the southwest United 
States, while in the North Atlantic thunderstorms 
are not much of a problem. When we operated the 
APS-10 (a military airborne radar of World War 
Il) for about a year, we found several uses for it, 
but we were always a little puzzled in being able 
to justify the equipment from the point of view of 
cost. I’d say there’s a definite need for airborne 
radar, but it depends more or less on how much you 
want to pay to get it.” 

Sam Saint: “Bob, would you care to comment on 


WM. T. CARNES, JR., Manager, Elec- 
tronic Engineering, ARINC, is also 
Chairman, Airlines Electronic En- 
gineering Committee. Prior to join- 
ing ARINC, he was superintend- 
ent, radio engineering, for TWA. 
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JOSEPH J. GEORGE, Superintendent 
of Meteorology for Eastern Air 
Lines, joined EAL in 1934: spent 
4 years with Air Force (1942-46), 
was separated as Colonel, promot- 


ed to Brig. Gen. AF Reserve, 49. 


the difference between what the airline passengers 
would like and what pilots need?” 

Capt. R. D. Fordyce: “From the point of view of 
the passengers, I’d say it would be a very substantial 
inducement, perhaps to an even greater extent than 
it would be to the pilots, but again, that depends on 
the amount of turbulence anticipated in the area 
through which a given airline may be operating.” 

Sam Saint: “Maybe we should mention here a 
fact that is known to all of us, but may not be known 
to all Skyways readers. An airborne radar will see 
the precipitation in a thunderstorm and present this 
picture to the pilot in a form which will let him 
navigate around the storm regardless of whether or 
not he can see the thunderstorm out of the window.” 

Cole H. Morrow: “In the interest of clarification, 
Sam, I think it would be well if somebody would put 
on the record the relation of precipitation with re- 
spect to turbulence, etc., in thunderstorms.” 

Sam Saint: “That's a good suggestion. Let's get 
Col. Merewether of American Airlines to go into 
that.” 

A. F. Merewether (Supv., Meteorology, Ameri- 
can Airlines): “In a thunderstorm you have verti- 
cal currents which tend to hold the droplets up in 
the atmosphere to the point where you get a con- 
siderable concentration of droplets which reflect the 
energy. Of course, it’s the up and down currents in 
the atmosphere which tend to give you your turbu- 
lence. So, although radar does not directly portray 
the turbulence associated with the storm, it does in- 
directly give a very good indication of the turbu- 
lence that is associated with any particular storm by 
the character of the echo received from the rain 


drops or snowflakes. (Continued on page 36) 


A. F. MEREWETHER has been Super- 
visor of Meteorology, American Air- 
lines, since 1946. He was an Air 
Force pilot from 1929 to °46, and 
served as Chief, Weather Service, 


for the U.S. Air Force, 1939-42. 


executive conversion 


TRIANGLE PV-I 


LOCKHEED PV-1 was converted for executive use 
for Triangle Conduit & Cable by Aero Trades in 
1951. It and D}8S are based at Morristown, N. J. 


riangle Conduit & Cable Co., Inc., of New 

Brunswick, New Jersey, owns and operates 
a Twin-Beech and a Lockheed PV-1 as executive 
air transports in the interest of business. Both 
planes are based at Morristown, N. J. 

The Lockheed PV-1 was converted for Tri- 
angle by Aero Trades at MacArthur Field in 
November, 1951. All its windows are oversize 
and it is believed to have been one of the first 
PV’s to carry two large picture windows. The 
passenger compartment: is completely sound- 
proofed, and it features indirect lighting and 
seats that not only swivel and recline but can 
also be moved sideways. 

Interior of the plane is done in grey fabric, 
with the walls below the window lined in a 


COCKPIT of the Triangle PV-1 features a Zero 
Reader, an A-12, plus all VHF and omni equip- 
ment. Larry Lacey is Chief Pilot for Triangle 
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MAINTENANCE DOOR on left side of PV-1, just 
forward of cockpit, features built-in steps. 
eliminating need for tall and shaky ladders 


OIL is definitely not good for tires, so line 
serviceman John Budd drains oil into an oil 
drum. Note shield that protects tire from oil 


quilted grey plastic. The plane seats eight pas- 
sengers comfortably. 

The pilots’ front office is equipped with Zero 
Reader, the A-12, and complete VHF and Omni. 
The instrument panel is painted grey which is 
said to help in readability of the gages. A large 
maintenance door is located on the left side of 
the plane, forward of the pilots’ cockpit. Steps 
are built into the door, thus eliminating the 
need for tall ladders. 

Larry Lacey is Chief Pilot and in charge of 
all aircraft operations for Triangle. His co- 
pilot is Norman Grady, and both men also fly 
Triangles’ other aircraft, the Twin-Beech. 

Triangle Conduit & Cable Co., Inc. hold mem- 
bership in Corporation Aircraft Owners Assn. 


CABIN of the Triangle PV-1 seats eight pas- 
sengers comfortably in swivel and_ reclining 
chairs, spacious divan. Cabin is sound-proofed 
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Gust Locks 


A number (too many) of fatal accidents have oc- 


curred because: 

1. Gust locks were not removed or released 

prior to take-off. 

2. Pilot did not check controls by moving them 

through full range prior to take-off. 

Some new airplanes have clever arrangements 
which make it impossible to push throttles ahead for 
take-off without first releasing gust locks. This too 
can be a trap to the over-confident pilot because ice, 
as well as many other conditions of which he is not 
aware, can lock the controls. The following is from 
our bulletin of September 18, 1947:— 

“A pilot checking controls at take-off found 

ailerons and rudder free, elevator locked. Gust 

locks were off. Ice had formed on a pulley 
forming part of gust lock, locking elevator.” 

Trim tab position should also be checked prior to 
take-off because tabs in extreme wrong positions on 
take-off can affect a captain’s disposition! 

Gadgetry is helpful, but personal attention to de- 
tail can never be eliminated. 


Performance 


from the Files of the Flight Safety Foundation 


1. That the final altimeter setting received by a 
flight prior to landing be repeated back to the 
ground station. Steps should be taken to provide the 
altimeter settings just prior to final approach. 


2. That a complete study be made in an attempt 
to eliminate, insofar as possible, errors in ground 
and aircraft altimeters. 

3. That flight personnel visit towers and GCA to 
familiarize pilots with approach control and radar 
surveillance. 


ILS 


An air transport came in too low (hence, short) 
on an ILS approach. Luckily it resulted in an inci- 
dent instead of an accident. Lessons learned :— 


4, That every effort be made to modify and im- 
prove the present instrument check now given to 
pilots. Special emphasis should be placed on ILS 
and GCA work. 

5. That steps be taken to establish a standard 
phraseology for GCA “assists”. 

6. That all aircraft be completely de-pressurized 
prior to starting final instrument approach when on 
manual control. 
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by Jerome Lederer and Robert Osborn 


“Pressure” Flying 
1. A pilot with two passengers in a lightplane left 
an airport in Kentucky for Toronto via Toledo, Ohio. 


The Toledo stop was for the purpose of refueling 
and clearing customs. The customs delay was 1'4 
hours. The pilot, in his haste to get off in order to 
get his employer to Toronto before dark, failed to 
check the fuel tanks. Overtaken by darkness and 
about 25 miles before reaching Toronto, he checked 
the tank gauges prior to switching tanks. One tank 
showed empty. Checking the gasoline receipt, he 


saw that only the left tank had been topped, with 
just four gallons added. With visibility down to 2" 
miles due to smoke and haze, he was unable to lo- 
cate the airport when reaching Toronto and had to 
make an emergency landing quickly before running 
out of fuel. He advised he was heading away from 


the city. The aircraft was extensively damaged in 
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the landing. but very fortunately the passengers es- 
caped without injury. 
2. In gusty air the pilot who flies a plane containing 
an accumulation of loose articles such as cushions, 
earphones, maps, flashlights, etc., may find himself 
in the position of the fellow who tries a hand stand 
with his pockets full of rocks. It is hard on the head. 
Before every flight. be sure to check the interior 
of the cockpit or cabin for loose objects. 


3. Save your tires to keep ’em rolling to keep ’em 
flying. 
a. Be sure your brakes are properly adjusted. 
b. Avoid excessive use of brakes. 
c. Do not lock one wheel while turning. 
d. Be sure your tires are properly inflated. 
e. Do not make abrupt turns. 
f. Insist that the airport manager keeps run- 
way and taxi strips free of all rocks and other 


obstructions likely to damage the tires. 


to 


SKYWAYS FOR BUSINESS 


NEWS NOTES FOR PILOTS, PLANE OWNERS OPERATING AIRCRAFT IN THE INTEREST OF BUSINE 


FALSTAFF man loads yeast shipment aboard company plane for flight to San Jose, Calif. 
U. C. Gramsch, chief chemist (inside plane), chats with L. J. Walther, vice pres., before take-off 


Brewing Corp. Uses Company 
Plane to Fly Yeast to Calif. 


St. Louis, Mo. Using its own company air- 


plane, the Falstaff Brewing Corporation re- 
cently flew a shipment of yeast from one of 
its St. Louis plants to its newly acquired 
plant at San Jose, California. Problems in 
shipping the yeast, aside from guarding it 
against contamination that would result from 
exposure to air, were to keep the yeast cool 
enough under refrigeration (not over 34°) 
to prevent excessive cell action, and warm 
enough (not below 28°) to avoid freezing 
which would weaken or kill the cells. 

The containers of yeast were packed in 
dry ice and put aboard the plane early in 
the morning. Mr. U. C. Gramsch, chief 
chemist, converted the company-plane galley 
into a laboratory and kept close vigil on the 
shipment of yeast during the entire trip. 

The plane reached its destination with its 
refrigerated cargo in a “perfect state of 
preservation,’ marking another successful 
and important use of a company plane. 


Crop Spraying Attachment for 
Cessna Developed by Whitaker 


Vancouver, Wash. A new crop-spraying at- 
tachment for Cessna aircraft has been de- 
veloped and CAA-approved. This new unit, 
the result of two years of work and testing 
on the part of its designer and builder, Art 
Whitaker, utilizes the patented I-C-D dis- 
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posal units and eliminates pumps, screens, 
nozzles, relief valves and complicated plumb- 
ing. Its two external tanks have a capacity 
of 86 gallons. The spray pattern is reported 
to be highly satisfactory, with an application 
of one-half to 10 gallons per acre and a wide 
variety of particle sizes. The volume of ap- 


ce? 


plication is controlled in flight. Either of 
two dispersal units may be operated in 
pendently, reducing the swath width and 
fecting a savings in chemicals. An inst 
taneous release permits emergency dumpi 

This crop-spraying attachment has 
CAA-approved not only under the usual P 
08 but also 03, and allows passengers to 
carried legally without removal of the equ 
ment, except for fans and dispersal br 
(a five-minute operation). The interior of # 
Cessna cabin is not disturbed other than 
addition of the dispersal control system. 7] 
unit is available through Cessna dealers ai 
can be readily installed by any Cessna sé 
ice organization. A letter to the Art Whit, 
plant at Pearson Airpark, Vancouver, W 
ington, will bring further details. 


New Distributors Named for Aero 


Commander in Canada and Kansas 


Oklahoma City, Okla. Aero Design and] 
gineering Co., builder of the Aero Ce 
mander executive airplane, has annou 
the appointment of two new distributors ] 
its twin-engine business aircraft. 

The Babb Company (Canada) Ltd. ] 
been awarded the franchise for Aero 
mander sales and service throughout Can 
A general sales office will be maintained 
Montreal Airport, and the service and 7 
pair facilities for the eastern part of Canai 
will be set up at St. Johns, Quebec, by A 
craft Industries of Canada, Ltd. In additie 
a district office will be established at 
gary (Alberta) to handle sales and servi 
for the western section of Canada. 


EXTERNAL TANKS of the newly developed spraying attachment for Cessna aircraft ha 
capacity of 86 gallons. Note the 170’s tandem-wheel landing gear for rough field operat 
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_ PILOT Larry (Poddy) Parish, here at 
‘ols of Lodestar he flies for Trinity Drill- 
o., is one of southwest’s most popular 
pany plane skippers. He’s based at SAC 


- 


e Harte Flying Service, Inc., of Hutchin- 

Kansas, also has been named distributor 
the Aero Commander for the State of 
sas and the western half of Missouri. Al- 
h his service is now located in Hutchin- 
George Harte has announced that he 
-moye to the new Wichita Municipal 
ort as soon as it is completed. A hangar 
ints Flying Service use is now under 
cruction at the Wichita airport. In ad- 
a to handling sales in the Kansas, 
srn Missouri area, Harte will provide 
nlete servicing in his service and modi- 
ion shops. 


salitions Recommended in 

dling Oxygen Equipment 

uncaster, N. Y. Scott Aviation Corpora- 
has issued a Special Bulletin to em- 
size the necessity for certain precautions 
nandling and using any high-pressure 
‘en equipment. The following precautions 
recommended: 

lways turn oxygen valve on very slowly. 
ake all possible precautions to exclude 
ny foreign material (especially oil, 
‘ease, lint, dust, etc.,) from oxygen 
linders or valves, and from the high- 
ressure portion of oxygen regulators. 
tore oxygen cylinders (and regulators if 
mnected to a charged cylinder) in a cool 
lace. Protect from sunlight or other ex- 
‘nal heat. 

ismantle regulators at periodic intervals; 
ean thoroughly and replace any parts 
hich, because of contamination, cor- 
sion, abrasion or other abnormal con- 
tions, have become susceptible to igni- 
on. The period between overhauls will 
spend on the usage of the equipment. 
or average operations, a two-year period 
.ould suffice. Where the usage is frequent 
- questionable, a one-year period would 
crease safety. 

se dry “Aviators Breathing Oxygen” 
ther than commercial oxygen which con- 
ins moisture and might cause corrosion. 
reful observance of these recommenda- 
_ will materially reduce the possibility of 
rulator fire, Scott Aviation states. 
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--.in the Corporate Hangar 


Jones & Laughlin Steel Corp. Lockheed 18 is flying again after 100-hour 
inspection and tank seal repairs by Lockheed Aircraft Service—Inter- 
national at N.Y. International Airport. 


Warren Gray, pilot for Hydraulic Press Co., has had the company Twin 
Beech in the Roscoe Turner Aeronautical Corp. hangar for installation of 
a Lear L-2 autopilot, an ARC 15D omni and two ARC T-11 transmitters. 
A new type lighted overhead master radio panel also was installed. 


Magnolia Pipe Line Company’s Aero Commander is back in operation 
after installation of a Flite-Tronics MB-3 marker beacon receiver. Work 
was done by Clover Field Radio Supply Co. at Santa Monica, Calif. 


Holley Carburetor Company’s DC-3 has been in the shop at the Green- 
ville Division of Temco Aircraft Corp. for 100-hour inspection; a RATO in- 
stallation, a new radio installation, and interior re-arfangement and over- 
gee “The Chief,” the DC-3 was flown to Greénville by Pilot O.E. 

parks, Pie 


Lloyd Santmeyer, chief pilot for Allegheny-Ludlum Steel, brought his 
company’s Lodestar N-42013 to Lockheed Aircraft Service, Burbank, Calif., 
for fuel tank sealing and other services. 


Lee Traynor has Monsanto Chemical’s DC-3 back in the air after 100- 
hour inspection at Mallard Industries’ Bridgeport base. The DC-3’s wing 
attach angles also were checked and some of its control surfaces recovered. 


CAA pilots Merrill Morgan and T. Hutchins brought the CAA’s C-54 to 
Grand Central Aircraft’s Glendale, Calif., shops for a tank seal, a 1,000- 
hour inspection and a new paint job. 


R. J. McVicar and J. A. Sefsik, Chief Pilot and Chief Engineer for 
British American Oil Company, Ltd., Toronto, flew their company’s 
Lodestar to Butler Aviation at Chicago Midway Airport for hydraulic sys- 
tem, landing gear and instrument overhaul, and for installation of a flasher 
system, Fenwall Fire detectors, and dual cylinder head temperature, 


Capt. Bill Brethwaite, former Chief Pilot for Whiz Chemical, Camden, 
N.J., is-out of the Air Force and planning to return to Elko, Nevada, to 
reorganize his Veterans Air Cargo Lines. Bill owned and operated this 
cargo service prior to his return to Active Duty with the Air Force. 


Pratt & Whitney is operating its new Convair 340 after interior modi- 
fications by AiResearch Aviation Service, Los Angeles. L. Snow, manager of 
P&W’s Airport department, and Walt Pager, also of the Airport depart- 
ment, made the trip to the West Coast with Pilot Ralph Borucson, Copilot 
Pete Snyder, and Flight Engineer Ronnie Officer, Jr. 


Don Beeler, chief pilot for the Delhi Oil Corporation, has his DC-3 at 
Associated Radio Co., Dallas, for installation of new Collins radio equip- 
ment, including the Integrated Flight System. When this work is com- 
pleted on the DC-3, Bill Powell will bring Delhi Oil’s Lodestar in for 
similar radio installation. 


A Lockheed Lodestar owned by Johnson & Johnson, Summit, N.J., is 
back in service after maintenance work at Grand Central Aircraft’s Glen- 
dale plant. Ken Unger flew the ship in for Johnson & Johnson. 


Cliff Conrad and Don Butler, pilot and copilot of Pan-Am Southern’s 
Twin Beech, brought the D18S to Associated Radio for a complete radio 


installation. 


Pinky Grimes, chief pilot for Stokely Van Camp, Inc., of Indianapolis, 
had his Twin Beech in the hangar at Roscoe Turner Aeronautical for in- 


stallation of a Collins 180-channel transmitter and receiver. 


Corporation Aircraft Owners Association 
is a non-profit organization designed to 
promote the aviation interests of the mem- 
bers firms, to protect those interests from 
discriminating legislation by Federal, State 
or Municipal agencies, to enable corporation 
aircraft owners to be represented as a 


united front in all matters where organized 
action is necessary to bring about improve- 
ments in aircraft equipment and service, and 
to further the cause of safety and economy 


of operation. CAOA headquarters are lo- 
cated at 1029 Vermont Ave., N. W. Wash- 
ington 5, D.C. Phone: National 8-0804. 


CAA to Guard New Frequency 


Increased safety through greatly improved 
air/ground communications has been made 
possible through the use of a new frequency 
at all CAA facilities. 

All CAA control towers and communica- 
tions stations have established a_ listening 
watch on 3023.5 ke. which will ultimately re- 
place the presently used 3105 kc. This new 
ruling became effective March 15. 

Use of the new frequency eliminates 
interference from tropical broadcasting sta- 
tions and other sources that have made it 
difficult for CAA towers and communications 
stations to give good service in many parts 
of the country. 

CAA facilities will continue to guard 3105 
ke. for one year after implementation of the 
new channel. The listening watch on military 
frequency 4495 kc. was discontinued by CAA 
facilities on March 16. This allowed 48 hours 
for equipment changes in military aircraft 
for use of the new frequency. 

The change from 3105 ke. to 3023.5 is but 
one step in a world-wide program which in- 
volves rearrangement of almost the entire 
high-frequency spectrum, as planned by the 
International Administrative Aeronautical 
Radio Conference and approved by the U.S. 
Government. 

The program is designed to make use of 
all frequencies more effective by eliminating 
or reducing to a minimum interference from 
both co-channel and adjacent channel users. 
The over-all plan will benefit aviation and 
pilots by providing for the first time in his- 
tory, exclusive frequencies for aeronautical 
use. 


ARINC Proposes Need for 
Micro-wave Frequencies 


Aeronautical Radio, Inc., representing the 
airline industry, recently filed a statement 
with the Federal Communications Commis- 
sion covering the main points of testimony 
which it hopes to present later in the theater- 
television microwave allocation case. Earlier 
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CAOA report 
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ARINC filed a notice of intent to intervene 
in the case, which may lead to the realloca- 
tion of microwave frequencies—those rang- 
ing from about 1,000 to 13,000 megacycles 
being under consideration at this time. 

At present there is no clear allocation of 
these frequencies for the purposes proposed 
by Aeronautical Radio, such as telephone, 
teletype and reservation links, ARINC has 
outlined the expanding needs which indicate 
microwave equipment is a real future re- 
quirement for air-transport operations and 
must be anticipated and planned for now. 
The FCC hearing in the theater-television 
case has been under way for some time. 

Briefly refined, microwave signals are 
short radio waves which travel in straight 
lines and thus require repeater or booster 
stations at about 30-mile intervals for long- 
range transmission. With these repeater sta- 
tions, it is claimed, microwave equip- 
ment can transmit over thousands of miles. 
It is said to be far less expensive than wire 
line communications when more than four 
channels are involved, since microwave 
equipment uses no wires between transmit- 
ting towers and is free of many of the hazards 
of storms which interrupt or hamper other 
type communications. 


Designed for Business Use 


A new twin-engine pressurized-cabin execu- 
tive transport to meet the needs of the opera- 
tors of business aircraft is being readied by 
Aeronca Aircraft Corp., Middletown, Ohio. 
The plane is a high-wing transport powered 
by two Wright R-1820 engines rated at 1525 
hp with water injection. Performance calls 
for landing within 2200 ft. over a 50-ft. ob- 
stacle, a cruising speed of 306 mph and a 
single-engine ceiling of 20,000 ft. Wing span 
is 63 ft. 4 in. The pressurized cabin is to be 
custom designed and will accommodate eight 
persons. 

Prototype of the new aircraft is under con- 
struction at Middletown, under the super- 
vision of its designer George A. Page, and 
will be ready to fly in 1954. 


Executive-Pilot Course Established 


In recognition of the tremendous growth of 
business flying during the past few years, an 
18 month Executive Pilot Flying Course has 
just been announced by the Embry-Riddle 
International School of Aviation, Miami, 
Florida. The graduate will qualify for a 
commercial pilot certificate with instrument 
and multi-engine ratings. The applicant must 
have two years of college or equivalent and 
is given an aptitude test upon enrollment. 
The subjects covered in the course will pro- 
vide the necessary technical and administra- 
tive background required for piloting busi- 
ness aircraft. 


Usefulness of CAA Radio 
Aids to VFR Flight 


Once in a while, it seems wise to pause ¢ 
review some of the aviation developments f] 
are proving so helpful in our day-t 
flying. One item that might be of interes 
the usefulness of CAA radio aids to fli 
under VFR conditions. 

The navigational aids now supplied by | 
CAA benefit all types of traffic; general, m 
tary, and scheduled carrier, without regard 


plane. 

Federal radio aids to air navigation % 
provided in a descending order of need, 
yield an optimum return on the investme 
as reflected by increased usefulness. Wi 
the bounds of a sound economic structu 
the ideal air navigation system would in 
connect and supply service to all locati¢ 
having a demonstrated need for more 1 
quent and more reliable service, and with 
creasing disregard of weather conditions 

It is recognized that radio communicati 
and navigation aids are very useful durin 
good weather conditions, even though th 
use is required by CAR only during IJ 
weather conditions. Although no statistics 
available, the presumption that greater nv 
bers of aircraft use the CAA navigational ai 
during VFR weather conditions than duri 
IFR weather conditions is supported by | 
fact that there is a greater volume of tre 
during VFR weather. However, the gree 
amount of use during VFR conditions do 
not, of itself, mean that the system is of m 
value under VFR conditions than under IF 


aircraft (other than scheduled carrier 
craft) operating under VFR conditions, a 


Under other conditions of VFR flight, t 
presence of radio aids is very desirable, b 
the absence of radio aid does not, in itse 


ed areas. Under IFR conditions, howey 
both the regulations and the practical pro 
lems of flight definitely require two-way co 
munications and radio navigational assistan 
when accomplishing flight on the civil a 
ways. Two-way radio is required under 
for landing and take-off at certain crow 
airports. It is probable that communicatit 
and radio navigational aids will become ma 
datory in dense traffic terminal areas un¢ 
what are now considered get VFR ce 
ditions. j 

It may be helpful to compare airways wi 
highways. Roads were originally paved to li 
the automobile out of the mud and therel 
increase the usefulness of the new transpe 
vehicle. The roads first paved were the on 
which yielded the most return on the inye: 
ment. Having been paved, roads are giv 
more use in fair weather than they are 
foul. The passenger car does not requi 
paved roads to be of use in dry weather, h 
paved roads certainly are very desirable und 
any weather condition. Likewise, ra¢ 
equipped airways are useful to equipped a 
craft under all conditions of weather and ; 
highly useful to aircraft flying VFR wh 
weather conditions are marginal. 5 

Radio coverage on the Federal Airways 
a reasonable minimum altitude, preferably 
within 500 ft. above terrain, should be pt 


witttin economic limits. The VOR 
les now commissioned or planned for 
areas of the U.S. in which relatively 
rrain predominates should provide ap- 
nately that coverage. In considering the 
mic factors for those areas, it should be 
uized that short gaps in signal coverage 
ne tolerated under VFR conditions. In 
ountainous sections of the U.S., nota- 
that area west of 105° west longitude, 
stention of great many of the existing 
“ranges may be required to provide the 
d coverage below minimum instrument 
tes, at least for some years. 
> retention of L/MF radio ranges in 
sr numbers than originally anticipated 
loes not minimize the importance of ex- 
ng the change from L/MF to VOR as 
asic short-range navigation system for 
flight. 
> continuance for an indefinite period of 
hort-range navigation systems for traffic 
>| purposes presents many problems if 
it and anticipated future traffic is to be 
ed safely and without loss of efficiency. 
‘fore, it is anticipated that when a ma- 
of IFR users become VOR equipped 
se of VOR will become a mandatory re- 
ment for filing an IFR flight plan. 


les Airport Service 


sldon “Torch” Lewis, Chief Pilot for 
\ member Thatcher Glass Mfg. Co., Inc., 
a, New York, has advised National 
quarters about a most “welcome and 
-warming experience” during a recent 
ess flight to Mexico with company offi- 
He stated that Airport Manager George 
lorf of the Nogales International Air- 
in Arizona went all-out in aiding him 
ar American and Mexican customs. Said 
;s, “Usually these things are so incon- 
ncing—but to land, refuel, eat lunch, 
customs and be back in the air with 
people in 45 minutes flat is something 
record.” 

these days, when efficient and courteous 
‘e is a rare thing at many airports 
id the nation, it is gratifying to com- 
airport managers for performing an 
anding job. Mr. Oberdorf deserves a 
y “thanks” from all CAOA members and 
d receive the financial support of mem- 
ilots flying in the Nogales area. 


ion Industry Scored on its 
ide Toward Flight Safety 


nsultant Ben. O. Howard, in one of the 
comprehensive criticisms of present 
aviation safety thinking, has charged 
the industry must change its “whole 
de toward flight safety” if worthwhile 
stions in crash rates are to be expected 
urd, one of the industry’s best-known test 
engineering consultants, left no segment 
e industry unscathed. Pointed out were 
ollowing specific safety shortcomings: 
was contended by Howard that the 
« yardstick was being used to measure 
ion safety. “An objective analysis of the 
d will disclose the fallacy of equating 
y on a loss per mile or loss per hour 
» “The risks associated with flying 
ome 95% the result of the flight having 
made and 5% the result of the flight 
and distance involved.” 
ward also stressed that safety efforts 
be increased. “The greater sensitivity 
ir more modern airplanes to crash ex- 
e emphasizes this need. The records 
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show that if we replaced the present DC-3 
and DC-4 domestic schedules with the more 
modern two and four-engine airplanes, the 
average crash rate per mile for the whole 
domestic service would nearly be doubled.” 
According to Howard, these same records 
show that the DC-3 cannot be certificated 
under today’s requirements, although it is 
considered five times safer than the DC-6 
and Constellation and nearly three times safer 
than the DC-4 and Convair-Liner. 

There is a strange willingness to tolerate 
crashes, Howard further stated. After an ex- 
haustive study of a DC-4 crash, the Civil 
Aeronautics Board established the cause as 
an engaged gust lock on take-off. “As a re- 
sult,” he charged, “they decided on six items 
of required corrective action, none of which 
was even related to the gust lock,” and “five 
years later it was decided to require this 
protection but only in new design.” 

Howard further claimed misuse of cockpit 
controls. “The most damning example of 
what has been tolerated has resulted in the 
deaths of some 8,000 persons, representing 
about one-third of all crashes from all causes, 
in spite of the fact that they can be positively 
prevented by simple and obvious mechanical 
means.” He stated that usually, but improper- 
ly, crashes are charged to pilot error. Such 
crashes are of a type that “can happen to one 
model airplane and cannot happen to another 
of the same general category” and are the re- 
sult of design error. Since the pilots are the 
same in both cases, only the airplane can be 
responsible. 

Cockpit design deficiencies are responsible 
for 15 times as many crashes as result from 
structural failure, Howard declared, yet there 
is very little comparison in the “engineering 
dignity” we give the two subjects... “We 
seem willing to shrug off the responsibility 
of providing safe controls by leaving it up to 
the pilot to read his check list, which is like 
depending on a sign to keep people from 
falling down an open elevator shaft... it 
just doesn’t work and the records prove it” 
... “any airplane that requires the use of a 
check list for safety is in fact unsafe.” 

Howard pointed out that it appears that 
the more assistance the pilot has in flying 
the airplane, the greater will be the probabil- 
ity of a crash. He explained that past records 


will support arguments that crash expectancy 
resulting from flight crew deficiency is con- 
siderably increased when, with respect to 
safety, operation of the airplane requires the 
assistance of a flight engineer or a third crew 
member. 

Howard expressed confusion about the air- 
craft designer’s treatment of the aircraft fire 
problem when he said, “a great deal more 
attention is given to detection and control 
than is given to origin and source.” Reduc- 
tions in fire risk can be reduced only by such 
simple expedients as the use of. fire-resist- 
ant hydraulic fluid and minimum necessary 
pressures in tank-to-engine fuel lines, he 
added. 

Howard also charged that “we should re- 
examine our concepts, which now allow us 
to consider acceptable an airplane which we 
feel is so likely to end up on a crash that 
our conscience forces us into having the 
passengers turn their backs on what is ex- 
pected to happen.” 

“Our regulating agencies must change their 
psychology,” he said. “They make a great 
deal more fuss over the effects of humidity on 
a take-off than they do over the effects of 
locked controls . . . over legal aspects than 
over the lethal aspects of a flight.” 

Denouncing the steps taken to make 
crashes survivable as entirely disproportionate 
to those taken to prevent crashes, Howard 
cited the recent decision of one airline oper- 
ator to voluntarily reduce the earning capac- 
ity of each airplane over a quarter of a million 
dollars a year by reducing the number of pas- 
sengers carried and who would have to be 
evacuated in event of fire following a crash. 
For a small percentage of the cost of the re- 
duction in consequences by preventing the 
occurrence of a serious fire and for still less 
the probability of the crash could be reduced 
by some 75%, he concluded. 


New Members of CAOA 


Brown & Root, Inc., Houston, Texas 

Maytag Aircraft Service, Colorado Springs, 
Colo. 

McDowell & Co., Cleveland, Ohio 

Pierce Glass Company, Port Allegany, Penna. 
Sangamo Electric Co., Springfield, Illinois 
Shea Chemical Corp., Baltimore, Maryland 
The Texas Company, New York, New York 


BUSINESS DC-3, owned and operated by Armco Steel Corporation, was photographed 
at LaGuardia Field, N. Y. Its pilot, Walt Pague, is Armco’s CAOA representative 
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COLLINS 17M-1 VHF 


Airborne Transmitter 


COLLINS new VHF transmitter and receiver now offer 
the airlines and executive aircraft owners a new con- 
cept in reliable radio communications. 


With the 17M-1 360 Channel VHF transmitter, 
Collins standard fingertip control puts the 50 watt 
signal on any authorized VHF channel without delay 
or manual tuning. Excellent frequency stability, high 
output and high-level modulation put the signal into 
the busiest terminals. 


The 51X 360 channel VHF receiver is the com- 
panion to the 17M-1. 50 kc channel spacing provides 
complete VHF coverage for all present and future 
needs. Same famous Collins fingertip remote control 
circuitry as used for Collins 51R receiver and adopted 
as standard by the airborne equipment industry. The 


COLLINS 51X 
Airborne Communications Receiver 


51X has the sensitivity, selectivity and spurious re- 
sponse rejection characteristics required for flight 
and airport traffic control. 

Collins recommends 
the 37R-1 omni-direc- 
tional VHF commu- 
nications antenna as 
a companion unit for 
the 17M-1 transmit- 
ter and 51X receiver. 
Occupies no space in- 
side cabin and is easy 
to mount on pressur- 
ized aircraft — stays firmly mounted under all con- 
ditions, including severe icing. Better radiation pat- 
tern for reception or transmission. 


Write today for descriptive literature on the 17M-1 VHF Trans- 
mitter, the 51X VHF Receiver and the 37R-1 VHF Antenna. 


For the best in aviation radio, it’s... 
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COLLINS RADIO COMPANY, Cedar Rapids, lowa 


11 W. 42nd St., NEW YORK 36 


1930 Hi-Line Drive, DALLAS 2 


2700 W. Olive Ave., BURBANK 
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Navigation 


Communication 


‘OR Program Progresses Slowly 


Problem is in the coordination of 


control between VOR, LF systems 


One of the problems confronting both 
lots and Federal Airways Control per- 
inel is the coordination of control and 
naration between flights employing the 
w Victor airways system (VOR’s) and 
e old and officially regarded ‘ ‘obsolete” 
* airways system. 
Pilots on average long-distance flights 
siring to ahs and enjoy the ad- 
ntages of the VHF navigational system 
r which they equipped themselves in 
e face of the threatened early extinc- 
mn of the older system, are occasionally 
rplexed by the necessity to revert to 
e old system for portions of their flight 
conducted under Instrument Flight 
ules. 
When this occurs on portions of their 
utes where, although VHF naviga- 
mal facilities exist, a surveyed and ap- 
oved civil controlled airway has not 
en designated, the reason for being re- 
lested to change to the LF airway sys- 
m is quite understandable. However, 
may be more difhcult for them to un- 
rstand why it should occur in portions 
their route where coincident VHF 
d LF airways exist. 
One reason for this becomes clear 
len we realize that the bulk of IFR 
ific is scheduled air carrier and that, 
th outstanding exceptions, many of 
ese companies and the military have 
parently not been able to equip them- 
Ives with sufficient VOR and DME 
uipment to make programmed use of 
e VHF airways. This is one of the 
ajor reasons why the LF system is still 
e backbone of the domestic airways, 
us a diminishing number of VAR 
Jisual-Aural) type ranges. 
Another reason is the fact that where 
IR and LF airways are not entirely 
mpatible, by reason of required re- 
rting fixes over which the progress of 
‘craft along the airways are measured, 
d/or occasional track deviations which 
¢ not sufficiently separated to permit 
nultaneous use, it is necessary for ATC 
ntrol centers to base their computa- 
ns on the LF airway which still carries 
e bulk of the traffic. 
Thus, if two aircraft are enroute along 
airway which is both VHF and LF or 
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along which the separation between both 
system airways is not equal to the min- 
imum separation standards required, 
the aircraft flying the LF system airway 
can easily be calculated and given clear- 
ance to proceed based on similar progress 
reports of the other traffic using that sys- 
tem. On the other hand, the aircraft 
flying the VHF airway, reporting at dif- 
ferent points along the same airway or at 
points at tangents to the LF airway, 
poses a considerably more complicated 
and difhcult problem of separation. 

Hence, wherever conflict between op- 
erations of the two systems precludes ef- 
fective use of the available airspace, the 
ATC personnel may request VOR flights 
te change to the low-frequency system 
for navigation and reports for portions 
of their routes. ‘This presumes, of course, 
that such a flight, filing IFR via a Victor 
airway, possesses the low-frequency nav- 
igational equipment suitable to the route 
or portion of the route involved, which 
most aircraft would. 

If, for any reason, the pilot of such a 
flight was unable to comply with that 
request because of lack or malfunction- 
ing of low-frequency equipment or other 
conditions, he would still be cleared via 
the VHF route, albeit with such unavoid- 
able delay as might be necessary to in- 
sure safe and adequate separation. Simi- 
larly, subsequent traffic using the LF air- 
way system would be additionally de- 
layed for the same reason and the entire 
flow of traffic along the airway somewhat 
retarded. Nevertheless, the pilot would 
not be penalized by loss of sequence or 
other disadvantageous handling because 
of his inability to operate on the most 
heavily used system. 

Wherever possible to avoid delay with- 
out resorting to requesting a pilot to 
change his route system, ATC would not 
necessarily request the changeover for 
their convenience. 

It is logical to conclude that as the 
VHF system advances to completion and 
ereater usage, the shoe might soon be on 
the other foot. Pilots filing flight plans 
via the low-frequency airways may be 
requested to convert portions of their 
flights to the VHF system to avoid delay. 


At the present time, the expansion of 
the Victor airways system is progressing 
slowly but steadily. Most of the VOR 
facilities are in, although too many are 
subject to periods of relocation and mod- 
ification to bring their performance up 
to standard. Position fixing, other than 
“over” reports, is predominantly depend- 
ent on cross-fixing, intersection with or 
cross-bearings on the existent low-fre- 
quency facilities. DME, both ground and 
airborne, is still a far cry from a country- 
wide facility. 

In many instances, both routine in- 
stallations and modification or reloca- 
tion is retarded by budgetary considera- 
tions. Due to the very situation men- 
tioned heretofore, the necessity to main- 
tain LF facilities has placed a strain on 
CAA funds which is naturally reflected in 
curtailment of the rate of progress of the 
VHF program. 

Nevertheless, some of the more prom- 
inent gaps in the VHF system are being 
steadily filled. The policy has been to 
try to fill in obvious gaps in the country- 
wide coverage by all air navigation type 
facilities, such as in areas of the West, 
while still not disregarding the demands 
of the more heavily used airways in the 
East. 

In the nine months since the Victor 
system was formally launched, the system 
has stretched a wide belt across the na- 
tion diagonally from Maine to Texas, 
between the Appalachians and_ the 
Rockies. ‘The coastwise systems have no- 
table gaps such as between the Carolinas 
and New York in the East, and between 
portions of Southern California, North- 
ern California and Seattle in the West. 
In most instances the facilities are in, but 
for numerous and varied technical rea- 
sons, the airways have not been desig- 
nated, although new ones are announced 
almost daily. 

The Gulf Coast coverage between 
Brownsville on the west and Florida on 
the east, is virtually complete, lacking 
only minor portions. ‘The Denver to Las 
Vegas link is almost completed and will 
provide a good alternate routing be- 
tween Chicago and Los Angeles. Many 
of the north-south short and direct 
routes between cities like Little Rock- 
Tulsa; El Paso-Amarillo, Amarillo-Den- 
ver, and San Antonio-Houston either 
are filled in, or in the process. ‘The 
northwest routes from Chicago and 
Minneapolis to Montana and the State 
of Washington are still to be opened. 

So, in general, although the bulk of 
airways traffic, at least IFR traffic, for 

(Continued on page 34) 
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In 1953, more people will fly 
more places using more depend- 
able NARCO omni installations 
than all other makes combined! 


NARCO omni outsells all 
others in the field. It is built to 
fit your plane. It works better 
and costs less than any other 
VHF omni installation. 


Whether you are a dealer or 
an owner — join the switch to 
NARCO! Your NARCO Dis- 
tributor listed below will be glad 
to help. Cail him today! He’s a 
good man to know. 


ATLANTA, GA. MINNEAPOLIS, 


Aviation Supply _MINN. 
Corp. Von Dusen Aircraft 
BOISE, IDAHO Supplies 


Aircraft Service Co. 
BURBANK, CALIF. 
The Norman Larson 


OAKLAND, CALIF. 
Pacific Aircraft 

Sales Co. 

Co. PHOENIX, ARIZ. 
BOSTON, MASS. Anderson Aviation 
Van Dusen Aircraft Co., Inc. 

Supplies PORTLAND, ORE. 
CHICAGO, ILL. Art Whitaker 
Air Associates, Inc. PORTLAND, ORE. 
DALLAS, TEXAS Flightcraft, Inc. 
Air Associates, Inc. SARASOTA, FLA. 
DENVER, COLO. Wallace Aircraft 
Denver Airplane Co., Inc. 

Supply ST. LOUIS, MO. 
DETROIT, MICH Gosco, Inc. 


General Aircraft TAMPA, FLA. 
Supply Corp Aviation Supply 
DRAVOSBURG, PA. Corp. of Florida 


Russell P, Hay, Inc. 
HOUSTON, TEXAS 
Gasco, Inc. 
HOUSTON, TEXAS 
J.D. Reed Company 
MEMPHIS, TENN. 
The Don Horn 
Company 


Narco 


NATIONAL AERONAUTICAL CORPORATION 


TETERBORO, N. J. 

Van Dusen Aircraft 
Supplies 

WINSTON-SALEM, 
N.C 


Piedmont Aviation 
Inc. 


AMBLER 5, PA. 
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(Continued from page 33) 

some years may rely on the LF system, 
the day is coming when the bulk of the 
airway users will be both equipped and 
qualified to operate purely VHF. And at 
that time, it is hoped that the Victor 
Airway system will be complete and re- 
liable. 


New Weather Eyes 
for Pilots Foreseen 


Development of a new type of air- 
borne weather-detection radar unit by 
the Radio Corporation of America in 
cooperation with United Airlines, has 
just been announced. This is the first 
program RCA has undertaken with the 
goal of providing pilots with a practical 
airborne radar designed exclusively for 
weather-mapping use. 

Other large airline companies have 
participated in civil airborne radar de- 
velopments, notably TWA and AA; but 
beyond the anti-collision type applica- 
tion, there has been no widespread in- 
dication that present capabilities justifies 
the space and weight penalties for every- 
day fleet usage. UAL, who were in the 
forefront some years ago with their tech- 
nical and research programs, may surge 
into leadership again if they can pro- 
vide the pilot with the “weather-eye” so 
necessary to “see” his way around areas 
of heavy precipitation and turbulence. 
Along with navigational error and un- 
detected design deficiencies, extreme 
turbulence has become one of the major 
factors in accidents of recent years. 

This RCA radar unit will operate at 
new frequencies to “map” weather ob- 
stacles on a wide front. It is expected to 
provide patterns on a radarscope that 
will give the pilot information on the 
depth as well as the breadth and height 
of storm fronts. In regular usage, this can 
mean better trip dependability and pas- 
senger comfort. More urgently, it can 
mean greater safety. Aside from early 
warning, at night or on instruments, of 
probable severe turbulence, with attend- 
ant decisions as to speed and other flight 
adjustments, it can also forecast the prac- 
ticality of route and track deviation to 
detour the worst areas and/or the pos- 
sibilities of continued flight through a 
comparatively small area. 

It is even possible that flight cancella- 
tion or return without having first ex- 
perienced the dangerous sampling of 
extreme turbulence can forestall this in- 
berently dangerous practice. 

RCA expects to deliver experimental 
equipment early this summer so that tests 
can be conducted during the period of 
greatest storm activity. Mr. W. W. Watts, 
vice president in charge of RCA Engi- 
neering Products Department, said that 
RCA will provide engineering services 
required for installation and flight evalu- 
ation tests for the experimental unit. 
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Revised Landing 


Minimums at LG | 


Re-survey of approach facilities, su 
rounding terrain changes and consider, 
tions, and numerous other factors incl 
ding analysis of approach-performan¢ 
records, continually results in the alte 
ing of instrument approach limits. Se 
eral offices of CAA participate in the d 
termination of what, in the publ 
interest, constitutes safe minimums {¢ 
landing approach. As a result from tim 
to time limits are raised or lowerec 
Good policy dictates that pilots, not e1 
joying the advantages of a large airlin 
staff to keep up with the changes, shoul 
be alert to such changes as they are at 
nounced and be guided accordingly 1 
operation and flight planning. 

Inasmuch as the average non-airlin 
pilot must abide by the minimums prt 
scribed in the Flight Information Mant 
al, unless a special waiver of the pul 
lished minimums has been obtained, it - 
a general rule that airline minimums ar 
lower than the general civil minimun 
and are set forth in the air-carriers 0} 
erating certificate and the pilot’s con 
pany operations manual. 

At the present time a peculiar situ 
tion exists in the New York area wher 
at time of writing, the air-carrier min 
mums in certain categories are highe 
as set forth for LaGuardia Field, tha 
the general civil minimums. A_recer 
change raises the Straight-In LF rang 
and ADF approach minimums from th 
northeast to 600 feet and 1 mile visibi 
ity for twin-engine air-carrier aircraf 
and 600 feet and 114 miles for fou 
engine. Civil non-airline minimums nr 
main 500 feet and 1 mile Straight-I 
landing runway No. 22. Similarly, fe 
air-carriers, the Straight-In LFR an 
ADF approach from the southwest lan« 
ing runway No. 4 for all aircraft we 
raised to 600 feet and 1 mile, civil nor 
airline remaining 500 feet and 1 mile. 

The ILS Straight-In approach min 
mums landing runway No. 4 for ai 
lines was unchanged, remaining 400 fe: 
and 34 mile visibility as compared 1 
non-airline 400 feet and 1 mile; bi 
circling or Regular limits (to land ai 
other runway after breaking belo 
clouds) was raised to 600 feet and 
mile when the Glide Path is inoperativ 
previously 500 feet and 1 mile. 

The significance of this to non-airlir 
pilots is that it is most unlikely that civ 
non-airline minimums will remain bett 
than corresponding airline minimun 
for the obvious reason that the airlini 
generally have the facilities, equipmen 
training and check programs to justi 
the lower minimums. This has not an 
will not ever preclude competent an 
appropriately equipped — non-airlit 
pilots from obtaining waiver of min 
mums as need and demonstrated. 
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icidentally, the initial approach alti- 
s for both LFR and ADF approaches 
sing made to conform with the MEA 
mimum Enroute Altitudes) on each 
rse of the range as well as approving 
f tracks direct to the approach radio- 
con from the secondary radio fixes. 
dditionally, the Back Course ap- 
ich of the ILS has been approved 

should be published currently. 
umums of 400 and 1 mile Straight-In 
way No. 22 and _ proportionately 
1er circling and alternate airport 


minimums may be anticipated. 

Although the civil non-airline pilot, 
usually flying aircraft of DC-3 and 
Twin-Beech type or smaller, does not 
generally enjoy the advantages of the 
“Sliding Scale” permitting airline flights 
a reduction in visibility with proportion- 
ate increase in reported ceiling to 1500 
feet and 14 mile visibility, the applica- 
tion of the regulation authorizing air- 
craft with stall speeds of 75 mph or less, 
a reduction of 14 mile and/or 100 feet 
is somewhat compensating. 


Nav-Aid Changes 


BEDFORD (BOSTON), Mass.— 
Plans are afoot to amend the 
mismatch of the ILS Glide Path 
frequency with the Localizer. 
Users employing tied-in Local- 
izer.and Glide Path receivers 
should note that GP frequency is 
332.6 mc instead of 335.0 mc 
usually associated with Localizer 
on 108.3 and 110.3. Nearby Lo- 
gan ILS GP is on 335.0 me. 


BINGHAMTON, N.Y. -— Glide 
Path on 335.0 should be com- 
missioned by this date, complet- 
ing ILS installation. DME on 
test basis with Mohawk Airlines 
co-operating in service tests all 
along their routes. 


BUFFALO AREA—Check charts 
and note that dog-leg on north- 
ern alternate route NY-DET- 
CHI and the Northwest via Red 
23, Red 11 and Green 2 has been 
eliminated by swinging Can. 
Clear Creek east course to bear 
on Dunkirk (259°) and provide 
direct RED 11 from Dansville 
through Dunkirk. 


CHICAGO, Ill.—Switch of 
Ground Control from 121.9 to 
121.7 was postponed from ovrig- 
inal date. Either O’Hare or Mid- 
way airports must yield to elimi- 
nate confliction. 


COLUMBIA, S.C.—ILS  Local- 
izer commissioned, Glide Path to 
follow. Freq. 110.3 mc, approach 
bearing 045°, back course not 
authorized. 


Sere, oNSY. 2 MacArthur) — 


Tower 121.3 decommissioned; 
121.7 commissioned. 
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ROCHESTER, N.Y.—ILS com- 
pleted by commissioning of Glide 
Path on associated channel of 
335.0 mc. Altitude over outer 
marker is 2100 ft. MSL, and over 
middle marker 793 ft. MSL. 


General Note:—C AU TION. 
When using ILS courses at inter- 
section with other ILS courses, or 
other facilities for position fix- 
ing, simultaneous use of certain 
VHF communications channels 
can cause erratic identifications. 
Example; Use) of -124.1 affects 
Localizer reception on 110.3 mc. 
Cure—request changeover to an- 
other communications channel. 


Comment: Numerous com- 
ments have been received on 
Nav-Aids ranging from en- 


thusiastic approval to complete 
indifference. It must be pointed 
out again that there is no sub- 
stitute for use of the excellent 
and complete government and 
commercial publications and 
manuals in careful flight plan- 
ning. It is a fact, however, that 
many changes go unnoticed, 
either due to the volume of in- 
formation or the frequency with 
which they occur, until they 
vitally affect the flight progress. 
Also, although nobody should be 
without the above publications 
for various reasons, many either 
do not have ready reference to 
them or neglect them until in- 
convenienced by a change or cir- 
cumstance long published. De- 
spite elaborate airline airway 
manuals, the larger companies 
employ people specifically to call 
these matters to the attention of 
their pilots. 


Wherever Vou Are 


where you are! 


with OMNI! 


Aircraft Radio Corporation 


Wh 


Navigation Equipment 


Safe, drift-free, static-free OMNI 
gives you a reliable signal to follow, 
what-ever your bearing. And ARC's 
compact Type 15D VHF Navigation 
Equipment makes OMNI available to 
executive aircraft of any size, as well 
as to private and transport aircraft. 
Just tune in OMNI and keep the 


needle of your ARC indicator on | 


zero! 

In addition to OMNI navigation, 
the 15D. provides for use of the 
visual-aural ranges, and amplitude 
runway localizers. Add _ transmitter 
and receiver units of ARC’s Type 12 
equipment and you have independent, 
static-free voice communication. 

Whatever your needs in navigation 
and communication, there is ARC 
equipment to meet them. Write to- 
day for all the details. 


All ARC Airborne equipment 
is Type Certificated by CAA. 
It is designed for reliability 
and performance, not to 
meet a price. Installations 
for both single and multi- 
engine planes are made 
only by authorized service 
agencies. 


Aircrafts Radic Corporation 


BOONTON, NEW JERSEY 


Dependable Electronic Equipment 
Since 1928 
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Skyways Round Table 


(Continued from page 23) 


I think experience has shown pretty well 
that if you avoid these radar echoes by a 
reasonable distance of 5 or 10 miles, you will 
be able to avoid practically all the turbulence 
that is associated with these thunderstorms.” 

Sam Saint: “Would you say that the worst 
turbulence is associated with the area in 
which the rainfall gradient is steepest, or to 
put that in simple language, the area where 
the pilot flies from no rain into a very heavy 
rain in the space of a few seconds? Is that 
normally where you would expect to find the 
worst turbulence?” 

A. F. Merewether: “Yes, that’s 
standing from the work that was done by 
Frank White (now with ATA) when he was 
with American Airlines. He found that the 
greatest turbulence was associated not with 
the greatest amount of rain in any area but 
the gradient that was associated with the 
changing from no rain to a very 


my under- 


rainfall, 
large amount in a very short distance, or 
vice versa.” 

Sam Saint: “Would you say that these con- 
clusions are subject to exception? For ex- 
ample, might there not be severe turbulence 
that has no precipitation associated with it 
ify tle 

A. F. Merewether: “Of course. You have the 
case of clear-air turbulence which is being 
experienced more frequently now with the 
operation of jets at the higher altitudes. But 
I don’t think that radar is going to be a 
solution to that problem in any way, at least 
as far as I can see at the present time.” 

Sam Saint: “Bill Carnes, do you have a com- 
ment that directly follows on this?” 

Wm. T. Carnes, Jr.: “I was just noting the 
paper that was presented by Mr. Tolefson of 
NACA at the Radar Weather Conference in 
Montreal. The NACA was the agency in the 
government that did all the basic work you’re 
referring to. The curves shown in this paper 
indicate there is little difference between the 
gust velocities likely to be encountered in 
heavy rain and light rain, but that the condi- 
tions where the greatest gust velocity is en- 
countered occur where close spacing exists 
between conditions of heavy rain and light 
rain.” 

Cole H. Morrow: “How does that appear on 
the scope? If I’m looking at a radarscope, 
what do I see that tells me that gradient is 
there? Do I see a black spot, a light spot, 
or a contrasting spot?” 

Sam Saint: 
echo, Cole, 


“The storm appears as a bright 
but there is no direct indication 
of rainfall gradient in a simple radar picture 
—except, perhaps, by noting the edges of the 
echo. The echo from a well-developed thun- 
derstorm will have a sharply defined edge. 

“Let me hasten to say that Frank White 
worked out a bit of trick circuitry that can 
be added to a radar that will show a pilot 
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a definite contour picture of the storm.” 

Cole H. Morrow: “What I wanted to bring 
ut, Sam, is whether or not there’s a very 
definite and positive indication on an air- 
borne scope of where this point of high 
gradient precipitation occurs? Can it be 
easily and well defined?” 

Joseph J. George: “I’m not convinced that 
that’s the case under all circumstances, but 
in most cases it’s so.” 

Wm. S. Parnell: “According to the same 
paper that Bill Carnes spoke of, the NACA 
also found that external to the cloud or this 
area. precipitation where the maximum 
gradient is, the gusts that occur outside the 
cloud are equal to 70% of the turbulence in 
the cloud. It looks as though it’s going to be 
necessary for such circuitry, so that as you 
approach a cloud or if you’re trying to skirt 
an area of precipitation, youll go around the 
side of the cloud that has the least steep 
gradient on it. You don't to head 
around the steepest gradient.” 

Sam Saint: “That brings us back to Col. 
Merewether’s comment that if you dodge the 
echo of the storm by a margin of several 
miles, yowve avoided this more complicated 
question of contour circuitry and gradient 
within the storm, etc. 

“Gentlemen, I'd like to bring the discus- 
sion back into the cockpit for a few minutes, 
and ask Capt. J. D. Smith how he views the 
necessity for a device that will show thunder- 
storms to the pilot.” 

Capt. J. D. Smith, (Capital Airlines; Region- 
al Safety Chairman, ALPA): “From a pilot’s 
standpoint, I think we’d be very interested 
in it. However, even after we have this thun- 
derstorm information, we’re faced with the 
problem of what to do about it or how to 
avoid the turbulent area. We have two prob- 
lems from the pilot’s standpoint: we have the 
terminal problem and the en route problem. 
Referring to the en route problem, a knowl- 
edge of thunderstorms, particularly their 
activity, would be very beneficial on high- 
altitude flights.” 


want 


Avoiding Icing Conditions 


Sam Saint: “J.D., swppose this device could 
show you areas of super-cooled water droplets 
in the air which might produce a dangerous 
icing condition? Is icing less of a problem to- 
day with our modern airplanes and_ their 
heated wings than it has been in the past?” 

Capt. J. D. Smith: “Well, I think we have 
better ways of combating the effect of ice 
than we used to have. It would be very bene- 
ficial if we had the knowledge of where the 
ice was, particularly the levels of it. Still, the 
best way to handle ice is to avoid it. Just the 
other day I had a case where, if I’d been 
able to know the intensity of ice, it would 
have saved me a lot of trouble. It took me 15 
minutes to climb 2,000 feet with emergency 
power. It was a very isolated condition and 
probably something that doesn’t exist very 
often, but had I known that this ice area was 
there, I wouldn’t have gone near it.” 

“That's my feeling, too. The 
severe type of icing that is apt to get a trans- 
port plane into trouble is a fairly rare oc- 


Sam Saint: 


casion, but it can be a very real prob 
American Airlines, in operating a DC-4 
radar between Seattle and Anchorage, Al 
did discover that with the radar pilots co 
very easily stay out of the severe icing th 
quite common up in that area.” 


Special Problems in Terminal Areas 


= 


Capt. J. D. Smith: “To get back to t 
thought of interpreting the information 
garding thunderstorm ahead, we would | 
limited as to what course of action to foll 
even after we knew the storm was there. W 
the present systems we haye now, traffic p 
mitting, we can most times change our al 
tude to handle the situation, but whether 
would always be able to circle the thing 1 
the distance required, or heey we Col 
follow that course, I’m not so sure.’ 

Sam Saint: “That's a good point, arti 
ly in the terminal areas where airways n 
mally lie as close together as we can safe 
place them. The opportunity to deviate arou 
the storms is very limited. I wonder if @ 
one would agree that in these terminal are 
we are gradually making use of ground si 
veillance radar for traffic control, and tl 
during those periods when storms are pre 
lent in the terminal area that the traffic ce 
troller should take the initiative in routi 
traffic around the worst of the storm are 
Does that seem like a'logical answer to t 
question?” 

Joseph J. George: “I thoroughly agree th 
for the most part, airborne radar will pr 
ably end up being of most use in avoidan 
of turbulence in thunderstorms in areas 0 
side of the very heavy traffic. I think it 
logical to assume that the ground surveillan 
radar will be the bey equipment for the hi 
density air routes.” “i 

Capt. J. D. Smith: “Are you assuming tl 
when we have airborne radar, we also w 
have the transponders in order to mainte 
positive identification between the grou 
controller and the aircraft when we start t 
circling of turbulent areas in the terminal 
If we start airplanes circling around heavy 
turbulent air or areas of severe precipitati 
the possibility of misidentifying the airer 
or losing it becomes more and more withe 
the airborne identifier.” 

Sam Saint: “You are right, J. D. You ca 
talk about ground radars without askin 
‘When do we get the airborne beacons to ma 
the operation more positive?’ I understa 
much of this question was covered in 1 
Round Table on the subject, ‘Ground Rac 
Traffic Control, and printed in the Ap 
issue of Skyways. 

“I'd like to ask Mr. Stan Willey of BO. 
what he thinks of the use of airborne radar 
avoiding weather. Mr. Willey has been as 
ciated with the operation of the British Con 
on some of its world-wide routes. Stan, wi 
do you think of the. potential value of an a 
borne radar in operating a jet transport?” 

E. S. Willey (Operations Branch, Brit 
Overseas Airways): “When you speak of < 
borne radar, Sam, I have in mind not o: 
the equipment we've been talking about | 

(Continued on page 38) 
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fow a helicopter 
hangs by its “elbows” 
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the Piasecki ““Work Horse” Helicopter’s peculiar flying 
maneuverability rests in its rotor assemblies. It is these flexible 
“elbows” that adjust the pitch of the ’copter’s great blades. 
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the moment but also distance measuring 
equipment which, I think, comes within the 
orbit of this discussion. 

“We are making great use of distance meas- 
uring equipment, and have installed DME on 
200 megacycles at our main staging posts. It 
is of particular value in areas into which we 


AIRCRAFT & ENGINE MECHANICS 
Vast numbers of properly trained 
A&E Mechanics are urgently needed. 
Our C.A.A. approved school with a 
quarter-century experience assures 
your quickest advancement. Embry- 
Riddle students learn fast with modern 
equipment, including jet... live air- 
craft, 


AERONAUTICAL DRAFTING AND 
DESIGN Embry-Riddle’s accelersted 
12-mo. Aeronautical Drafting and 
Design Course provides finest training 
available. Technicians with manage- 
ment responsibility enjoy highest 
salaries! 

COMMERCIAL PILOT Embry-Riddle 
trained pilots benefit from our years of 
experience with 30,000 students...the 
best instructors, up-to-date aircraft, 
superb year-'round flying weather. 
Also instrument rating. 


A &E COMBINED WITH COMMER- 
CIAL PILOT Airmen with dual pilot- 
engineering ability are needed by avi- 
ation companies and operators.Embry- 
Riddle combination training offers 
you the most in your aviation career. 


EXECUTIVE PILOT Must have two 
years of college or equivalent training 
to enroll. 18-month course. Complete 
course includes thorough training 
in Aeronautical Technology, prepara- 
tion for Commercial Pilot Certificate 
with Instrument and Multi-engine Rat- 
ings and A & E Mechanics Certificate. 


CHECK course you are interested in and 
MAIL THIS ENTIRE AD to Dean of Admissions—Dept. 93 
Embry-Riddle School of Aviation Miami 30, Florida 
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BIG EARNINGS AND A BRILLIANT, S 


EMBRY-RIDDLE OFFERS YOU COMPLETE 
COURSES ...TO MEET THIS BIG DEMAN 


are operating where there are relatively few 
and not entirely efficient radio navigational 
aides. For example, a sector which ap- 
proaches the main staging post over the sea. 
DME gives you instantaneous distance off the 
main staging post, and you can judge just 
when to start your descent. In that respect, 
we are finding DME of very considerable 
value. Other by-products, of course, of the 
DME are that for certain approach-to-land 
procedures, it is very valuable. I think every- 
one can appreciate that in a range or beacon 
let-down procedure, it’s of great value to 
know your distance from the range or beacon. 

“Td like to revert for a moment to Gen. 


COMPLETE FA 
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“agree that, as Mr. Willey pointed out, 


George’s point about the use of ground si 
veillance radar for giving information to a 
craft on avoiding thunderstorms. The tee 
nicians can put me right if ’m wrong ¢ 


Le 


bulence as you get from the airborne radé 
that we have been discussing hitherto.” 
Sam Saint: “Who would care to pick w 
the ball here to discuss weather echoes | 
seen on various ground surveillance rada 
Wm. T. Carnes, Jr.: “I think we can a 


two ultimate purposes are exactly oppos 
That is, we know that a lot of surveillance 
radars that are used today were not basicall 
designed as surveillance radars and do ru 
into trouble at times due to weather obscw 
ing the return from the aircraft. We kno: 
that the best radar we can build for survei 
lance purposes isn’t going to be good enougl 
At least, that seems to be the conclusion 
get from some of the people working on ther 
Economically, you just can’t put enous 
power and a big enough antenna on an 
port to see the small aircraft you’d really lil 
to see. So obscuring by weather is one of t 
things that we have to cope with and, in th 
long run, I suspect that we will work towar 
using the frequencies which were allocate 
for that purpose in the 1,000-cm band for su 
veillance radar. Thus, if we use these lowe 
frequencies, we will obtain the freedom fro1 
weather we desire for good surveillance rada 
performance. However, it should be obvior 
that we won’t see the weather with such 
radar.” 

Sam Saint: “Here again we have need for 
certain amount of compromise, because we't 
asking the radar to do two different thing 
for us. We want to track aircraft through pr 
cipitation areas, but we want to see the hea 
precipitation areas so we can direct aircra 
around the worst of the storm areas. Use ¢ 
the airborne radar beacon that J.D. was r 
minding us about will, ees let us hat 
our cake and eat it, too.” 


Experience Highlights Weather Problem 


Capt. J. D. Smith: “Just for the recor 
I'll give you one more reason why the radé 
information regarding thunderstorms is vel 
helpful in high-altitude work. I know you a 
aware of how many aircraft have been bange 
up in the last few years in entering thunde 
storm activity without any. preceding war 
ing. The aircraft just flew into these are: 
at 13, 14, and 15,000 feet and ran into son 


.pretty severe hail storms. Now if we had tl 


information in sufficient time that this acti 
ity was ahead, we could either slow doy 
the airplane or circle the area and, in mo 
cases, avoid the thing altogether.” 

Sam Saint: “I can highlight your commer 
J.D., from my own experience. In an Ame: 
can Airlines program, I flew with an air bor 
radar continuously for about a year and 
half, and the first time I negotiated a b 

(Continued on page 40) 
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Once you fly it you'll know why — flying ease 
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front without the radar on a regular schedule 
after leaving the experimental program, I felt 
that I was trying to operate without my right 
arm.” 

A. F. Merewether: “I think that it can be 
generally said that in the case of air-mass 
thunderstorms you would not have to divert 
very far from the thunderstorm core or the 
airways in order to get around the storm. In 
the case of frontal thunderstorms or squall 
lines, you might have to divert a greater dis- 
tance, Nevertheless, I think that even in that 
case, the airborne radar would be able to 
picture to you the weak spots so that you 
could pick a weak spot within a reasonable 
distance and get through it. 

I remember a flight we made from Chicago 
to Denver on this same program Sam men- 
tioned. Dan Beard was flying the plane, and 
we took off from Chicago one evening around 
7 o'clock. It was during the summer and there 
had been a lot of thunderstorms out west of 
Omaha, but they were dissipating. We 
thought we were going to have a flight with 
no weather problems at all. When we got into 
the vicinity of Omaha, the thunderstorms be- 
gan to build up again and Dan Beard decided 
to stop at Omaha to make a check on the 
By that time, however, 
were building up all over the country and it 


weather. the storms 
looked as though the sky were on fire every- 
where. I thought to myself, ‘Gee, ’'d hate to 
be an airline pilot starting out in this sort of 
situation.’ But we were anxious to go be- 
cause we had the airborne radar. We went 
out there with no difficulty at all and we were 
able to stay on the airway and maneuver 
around all of those storms. In fact, the trip 
was as smooth as it is sitting here at this 
table. When we arrived at Denver, We 
learned that an Eastbound flight through the 
same area at the same time we were passing 
through so smoothly Westbound was so torn 
up with turbulence that they had to land 
someplace along the line and inspect the ship 
‘ before they could proceed any further. 

“The pyschological effect, it seems to me, 
is important as far as the pilot is concerned. 
It’s the fear of the unknown ys. knowing what 
you're getting into. 

“The other point, of course, is the effect 
on the customers. I think we un-sell a lot of 
passengers by taking them out and giving 
them pretty much of a beating. The crews 
may not mind it too much, being used to it, 
but there are a lot of people with weak stom- 
achs flying in the airplanes, and it seems to 
me we unintentionally maltreat a lot of our 
passengers. We could give them much better 
service if we had airborne radar.” 

“Col. Merewether has brought 
out a very important point in the psychologi- 
cal aspect of this thing. I once overheard a 
French pilot speak of the pilot’s ‘tranquility 


Sam Saint: 
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of spirit. I think safety factor in the cockpit 
is almost directly related to this ‘tranquility 
of spirit’, and I can state from personal ex- 
perience that an airborne radar on a night 
with a bad front across the course cer- 
tainly contributes to the pilot’s peace of mind 
in operating through that area.” 

Joseph J. George: “It is not only possible 
in the case of air-mass thunderstorms but it 
is also possible in some cases with line squalls 
and solid line thunderstorms to avoid them 
completely. There have been actual instances 
where aircraft have encountered pretty severe 
turbulence by penetrating line squalls when 
it wasn’t necessary to do so and_ possibly 
wouldn’t have happened if they had had the 
airborne radar.” 


Radar sees Mountains 


Sam Saint: “I'd like to turn our attention 
now to the question of terrain avoidance. 
Weve heard from time to time that an air- 
borne radar does give some collision warning 
How 
important a problem is this in airline flying 
today?” 

Capt. R. D. Fordyce: “I suppose you might 
argue that with pressurized equipment it is 
somewhat less important than it used to be. 


against mountainous or high terrain. 


But you still and always will have the condi- | 
tion of climbing up to cruising altitudes and. 


letting down from them, so your problem still 
remains. For a long time to come there are 
going to be a great many areas in the world 
where we won’t have much in the way of 
VHF equipment to give us complete position 
information.” 

“Reading between those last 
lines, Bob, it sounded as though you were say- 
ing that radar terrain information in the 
cockpit might be more important in certain 


Sam Saint: 


areas of the world than it is, for example, 
between New York and Chicago.” 

Capt. R. D. Fordyce: “I’d say it would prob- 
ably be more important in any mountainous 
area than it would be between New York and 
Chicago where you're not in mountainous ter- 
ritory on climb-out and let-down, and well 
above mountains while cruising. Speaking of 
our own operations primarily, where it would 
do us the most good is in the more or less 
remote areas where the facilities are never 
likely to be extremely good, for example, 
South America, Africa and areas where traf- 
fic densities aren’t sufficient to justify ample 
VHF facilities. How important it would be 
in the United States would be determined 
more or less by the accident rate attributable 
to terrain collision,” 

Capt. J. D. Smith: “’m not quite clear as 

to how this information would be transposed 
to the pilot. Would it be on the screen, some 
dials, or how?” 
“I wonder if I could persuade 
Bill Carnes to attempt an answer to that ques- 
tion. This seems like the appropriate time to 
decide whether or not airborne radar will ac- 
tually function as a collision warning device. 
We are speaking here specifically of collision 
with high terrain.” 

Wm. T. Carnes, Jr: “Some manufacturers 
have suggested that they could put altimeter 


Sam Saint: 


information in the radar and have a regular 
altimeter indication on it, but when you 
start pinning them down, it appears that 
it’s not going to be simple to do. If we’re 
going to install this radar for its primary pur- 
pose, we do not want to complicate it by add- 
ing secondary purposes or uses which it may 
not perform well enough to justify the addi- 
tional complexity. The airlines now feel that 
no presentation other than the normal PPT 
should be provided. If you want an altimeter: 
indication, install an altimeter in the air- 
plane.” 
Sam Saint: “Well, that’s an angle of dis 
cussion I didn’t anticipate. Perhaps we should 
agree that the airborne radar should not have 
any additional complication of this type add- 
ed to it. The question we are interested in is 
this: ‘Is there real value in the basic airborne 
radar presentation as a terrain warning de- 
vice?” 
Capt. J. D. Smith: “We tried something 
along that terrain warning line some years” 
ago. It wasn’t as glamorous as radar, but it 
was a terrain warning indicator, a terrain 
altimeter. But the method used to transfer 
the information to the pilot did nothing but 
create mass pandemonium in the cockpit. We 
had a couple of red and green lights that 
were very inaccurate. You'd be flying over 
mountainous terrain, and every time this red 
light came on, you'd just,about jump out of 
the cockpit. The altimeter said you were at 
the right altitude and you knew you had 
sufficient clearance, but the red light would 
come on anyway. 
“Td suggest, therefore, that if you decials 
to supply this kind of information to the 
pilot, it be done in a most accurate manner. 
There’s nothing worse than sitting in a cock- 
pit, seeing a red light that tells you that you 
are too low when everything else says you're 
all right, particularly on instrument ap- 
proaches.” i 


“Safety Circle’’ Technique 


Capt. R. D. Fordyce: “Sam, wouldn’t this be. 
a good time for you to explain the ‘safety 
circle system’ you developed at American?” 
Sam Saint: “During our airborne radar eval- 
uation program at American Airlines, we did 
develop a technique for using the basic radar 
picture as a terrain-warning device. ; 
“Bob, I can answer your question best by. 
stealing a few paragraphs and a sketch (page | 
44) from an article I wrote in December 1952 | 
issue of the Air Line Pilot. 
““The radar tells its terrain story in twol 
ways. The initial indication comes from the 
fact that a ridge or mountain, approaching 
above the flight altitude, casts a radar shad- 
ow. The radar cannot see the terrain beyond 
the mountain; therefore, this portion of the, 
scope will be Bae As the ridge approaches, | 
this shadow will move down across the scopel 
like a black window shade. This initial indi 
cation, however, is only a warning of poten- 
tial trouble. It does not tell the pilot whether 
he is safe or not at any given moment. 
“Positive knowledge of terrain clearance 
comes from what has been termed the “safety 
° (Continued on page 44) . 
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or the first time... 
MEASURING EQUIPMENT 


To executive type and corporate aircraft, DME means economic, direct flights over 
unmarked airways .. . with a positive geographical fix at all times. It makes possible 
instrument approaches to near-to-destination airports that otherwise might have 


to be passed up. 


To all planes, DME means better use of the sky. Better holding procedures. . 
more accurate ET'A’s . . . less wasted space on longitudinal and altitude separations 
... expediting arrivals and departures. DME gives provable saving in operating costs. 


u’ve been hearing about DME since 1946. Now it’s 
uilable. Developed by Hazeltine Electronics. Flight 
ted. Ready for installation by Bendix Radio. It’s the 


borne (DME) instrument that accurately measures - 


- distance of a plane from a ground station. All set to 
rk with some 300 VOR and ILS ground sites that 
ve been installed in anticipation of this DME devel- 
nent, that had to come in system navigation. 


Reduces operating costs 


AE is a brand new navigation and safety aid. But 
mn more, it brings provable reduction in operation 
ts. Cold cash savings that you can pick up and see. 
AE /VOR brings savings in fuel consumption... flight 
le convenience to passengers, better traffic control. 


Holding at Unmarked points 


Iding for the big and congested airports is no longer 
ited to range intersections, homing facilities or air- 
y markers. With Bendix DME, aircraft can now hold 
any point within range of a DME/VOR station. 
Iding patterns can be tighter, closer in, more accu- 
ely executed. Holding can now be on actual distance 
ered, not on elapsed time. No more need for wasteful 
le-area ‘‘Buffer Zones.’”’ Holding away from airway 
ersections, means too, that through traffic can go by 
hout delay. 
Unmarked airways 


ich of the travel of the executive or corporate type 
craft usually ends up off the beaten path. DME 
ans time and money saved on these flights. Any pilot 
. Bendix DME equipped plane, flying within range of 
JOR/DME range station can pinpoint his location 
, time he wants to on an unmarked route. He can 
re a continuous navigational fix. With azimuth infor- 
tion from the VOR range, and with distance reading 
yrmation on his DME, the pilot knows his geographi- 
location at all times. 


Instrument approaches to fields 


w, if any, of the fields served infrequently, or not at 
by the scheduled airlines, could be approached safely 
h VOR alone. Now for the first time, Bendix VOR 
s Bendix DME gives pilots both a bearing. . . and 
precise slant distance to the minimum let-down 


point. Are there obstructions near the airfield? A tele- 
vision tower? A smoke stack? A warehouse? The latest 
map shows them. Your Bendix DME/VOR provides 
a reliable way to determine that the obstacle has been 
passed on an approach .. . and that a let-down may be 
safely started. 

More accurate ETA’s 


The Bendix DME allows the pilot to estimate arrival 
times more accurately. Flight tests prove that a pilot 
with DME on his instrument panel can forget about 
head winds, tail winds . . . triangulation, etc. His ground 
speed is always right in front of him on the Bendix 
DME computer. All it takes is a little mental arith- 
metic (like how far did I fly in one minute . . . two 
minutes?) Whatever the change . . . the pilot can adjust 
his power to maintain his promised ETA. Accurate 
ETA’s reduce holding and altitude-changing along the 
airways. They reduce wasteful time separations. Save 
time, money and increase passenger convenience. 


Orbiting 
Orbiting ... regardless of wind conditions, a pilot is now 
able to fly an accurately controlled circular course. This 
exact arc can be flown around a DME/VOR at selected 
distances from the station and at varying altitudes. 

This expedites departures and arrivals. It bypasses 
holding stacks at intersections. It all saves time, fuel 
and money. 

And as pilots become more familiar with DME/VOR 
many other advantages will be developed. Bendix DME 
is another great step forward in system navigation. 
For further information, write to Bendix Radio, 2120 
North Charles Street, Baltimore, Md. 


BENDIX* RADIO 


BALTIMORE 4, MARYLAND 


A DIVISION OF BENDIX 
AVIATION CORPORATION 


Export Sales: Bendix International Division 
72 Fifth Avenue, New York 11, N.Y. 


*kRes. U. S. Pat. OFF. 
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circle” in the center of the scope. From the 
accompanying sketch and photo you will see 
that where a pencil-beam type of scan is used, 
a shadow area is created in the center of the 
scope. You will realize that the radius of this 
shadow area is proportional to the height of 
the aircraft above the terrain. Analysis will 
show that the shape of this shadow area will 
tell the pilot which way to turn for g 
terrain clearance. For example, an elongated 


greater 


portion of the safety circle will point down 
the valley. This is positive knowledge of 
terrain clearance. In practice the pilot will 
become used to pushing this safety shadow 
area ahead of him as he flies. Anything that 
invades this safety circle will be of imme- 
diate concern. This “safety circle” technique 
loses its value below an altitude of approxi- 
mately 1500 feet. This is true because the 
radius of the safety circle becomes too small 
to be of value. 

““An airborne radar has these advantages 
over other terrain warning devices. It gives 
advance warning—often from 20 to 30 miles 
in advance. It tells the pilot which way to 
turn. The indication is a trustworthy indica- 
tion; there can be no question as to whether 
the pilot will act on the indication. The radar 
does its job at the end of the line; that is, it 
does not matter why the airplane has gotten 
into a dangerous position. It simply says, 
heads up!” 

A. F. Merewether: “What about this in con- 
nection with the progress of weather?” 

Sam Saint: “Jf you are in the proximity of 
mountain peaks and there are storms inter- 
mingled among these peaks, it becomes rela- 
tively difficult to tell which is which.” 

Capt. R. D. Fordyce: “Generally, it did not 
seem too difficult to distinguish between ter- 


NORMAL RADIUS OF 
SAFETY CIRCLE OR 
SHADOW AREA 


AS BEAM PASSES 
MOUNTAIN, RADIUS 
OF SAFETY CIRCLE 
IS SHORTENED TO 
THIS —————> 


or not. 


Aiae®, 


rain around mountain peaks and the storms 
close to them because the storms have a some- 
what fuzzier appearance.” 


Sam Saint: “J think, Bob, that some storms 


will look exactly like mountains. I think it’s 
impossible to be sure from just looks alone. 
But if the aircraft is flying well above the 
tops of the peaks, running the tilt of the an- 
tenna up and down will isolate the storms 
from the mountains quite easily. Butif you're 
flying down close to the tops of the moun- 
tains, you can be mistaken. 


“There was developed a method of getting 


around this. Frank White, who was associat- 
ed with our project, sparkplugged the devel- 
opment of a gimmick which allows the pilot 
to switch the radar from circular to horizon- 


tal polarization. When the radar is switched 


to circular polarization, the echo from water 


droplets is very much reduced so that it im- 


mediately becomes apparent whether this 


cloud you are concerned with has rocks in it 
This is a complication that can be 
added to the radar, but I'd say again it’s a 
question of whether or not you want to pay 
the additional cost to get this additional serv- 
ice.” 

J. D. Smith: 
pilot get an indication that there was a possi- 
bility of hitting a mountain?” 


“Well, J. D., we used to fly up 


the Hudson River and we would first see the 


“How far in advance would the 


Sam Saint: 


shoulder of the Catskills moving in on us 


from about 20 or 30 miles away. Proof posi- 
tive that this was high terrain moving toward 
us in a dangerous fashion was not apparent 
on the scope until we were within 5 or 6 
miles of the actual point of collision.” 

J. D. Smith: “That’s the point I was trying 
to get at when you mentioned switching from 
horizontal to circular polarization. If the pilot 
were flying at his minimum altitude through 
mountainous terrain and he did have weather 
along with this indication, do you think he’d 
have enough time to make the switch to prop- 
erly evaluate what the problem is?” 

R. D. Fordyce: “I think the standard answer 
is that he doesn’t want to get into either one. 


MOUNTAIN CASTS SHADOW 
FROM HERE TO EDGE OF 
SCOPE 
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But to amplify Sam Saint’s comments on | 
Catskills, we had a cargo plane that we o 
ated with this APS-10. With the hood up 
flew all over Switzerland and Greece, di 
through the valleys and between mount 
peaks without any trouble whatsoever | 
without any other aids whatsoever.” 


Need for Brighter Displays 


Sam Saint: “There’s one question 1 
should come out in connection with airbo 
radar as a terrain warning device, and that 
whether or not the radarscopes, as we 
them today, are sufficiently arrestive to” 
the pilot’s attention when he’s not wor 
about the proximity of terrain?” 

Wm. T. Carnes, Jr.: “It’s a question, 


It’s not just as applied to terrain avoidai 
but this is a question applicable to all use 
radar.” ¥ 

Sam Saint: “J just want to bring out t 
thought here that a bright tube display u 
improve the radar’s characteristic as a terre 
warning device.” ‘ ; 


E. S. Willey: “You may have to make th 
sufficiently arrestive to literally hit the pi 


in the eye! Cockpit drills and aircraft spe 
are making a cockpit job these days oe 
about 110% of a pilot's time. That’s the | 
issue with the use of airborne radar, I thinl 
J. D. Smith: “Do the manufacturers f 
that they can put a scope in the present a 
craft that will provide all this informatio: 
Will there be room for it?” 4 
Owen K. Lindiey (Sales Mgr. General Hl 
tric): “We are told that there is room. 
Sam Saint: “/t's my own personal impr 
sion that the airborne radar gives the pi 
enough of a psychological sense of seei 
and enougn information in simple predigest 
form so that there is no over-all increase 
workload in he normal use of an airbor 
radar.” } 


Capt. R. D. Fordyce: “I think that’s ve 
true.” 2 
Sam Saint: “Before leaving this aspect 


the problem. I might add that we conduct 
an experiment with five American Airlu 
pilots and concluded that the airborne rad 
with existing scopes, becomes the most arr 
tive thing in the cockpit when ‘operating 
We found that a terrain warn 
moving in on the scope, as displayed in 
dark cockpit, left no question as to the pil 
seeing this warning. The five pilots—who, 
the way, had not seen radar before—agre 
they would see the indication, and agre 
they would act on it. = 

“Don't ask me how we mebsanee five pil 
to go up and fly below the tops of the moi 
tains in the darkness, but we did.” | 

Capt. R. D. Fordyce: “Do you feel that F 
borne radar when used for terrain avoidai 
implies the use of a stabilized antenna?” — 

Wm. T. Carnes, Jr: “As of right m 
there’s a definite difference of opinion in 
industry, but we hope to resolve it and kn 
the answer soon. Present airline specs do c 
for partial stabilization—roll stabilization | 

(Continued on page 46) 
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Ask the men with the most experience... 


ok William “Buster” Warner 


CHIEF PILOT, NEW YORK DAILY NEWS 


“‘Logging 12,000 hours during the last 26 years has man Mallard and DeHavilland Beaver have to be 


taught me a few things about gasoline and oil,”’ says ready to go at a moment’s notice, on all kinds of 
Mr. Warner. ‘“‘I demand a lot—and Gulf products flights in all kinds of weather. Under all those con- 


have always delivered it. As you’d expect, our Grum- ditions we know we can count on Gulf.” 


3 reasons why the most exacting customers GO GULF: 


Gulf Aviation Gasoline 


New micronic filtering on Gulf Aviation 

Gasoline dispensing equipment is your 

julf Aircraft Engine Oil, Series-R Gulfpride Aviation Oil, Series-D ries tore of “refinery-clean’” fuel You 
can’t buy finer quality anywhere. 

- For horizontally opposed and Ranger 

in-line engines. Minimizes ring- and 


r radial engines or where a detergent 


is not desired. Approved by Pratt 
Whitney and other radial engine valve-sticking, oil consumption, oil- 


nufacturers for all types of service. screen clogging, and plug-fouling. Users 
tards sludge and carbon formation haveactually increased periods between 
1 retains its body at high operating engine overhauls as much as 100%. 


aperatures. 
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4-PLACE TOURIST 


‘THE BIGGEST PLANE IN ITS PRICE CLASS: 


The executive who must travel with a 
staff of several people will find the big, 
roomy TOURIST can’t be beat by any 
plane near its cost for space and load- 
carrying ability. 

It’s a real businessman’s plane with 
smooth, attractive lines and a modern 
limousine-interior designed by one of 
the country’stop designers. Mechanically, 
the TOURIST tops all others too, with 
its rugged construction and 145 H.P., 
6-cylinder engine. 

SEND COUPON FOR DESCRIPTIVE FOLDER ON 

TAYLORCRAFT’S 4-PLACE “‘TOURIST”’ AND 2- 

PLACE “SPORTSMAN” 


TAYLORCRAFT, INC. 
Conway-Pittsburgh Airport, Conway, Pa. 
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NOW EXEMPTED 
in South Carolina 


REFUEL WHERE : 
PRICES ARE LOWEST! 


Refuel on the eastern seaboard \ 
in South Carolina where retail 
fuel prices are the lowest and 
where airport facilities and ser- ( 
vice are unexcelled. 


MAXIMUM PRICES* 
80 oct. 31¢ 90 oct. 32¢ 
100 oct. 33¢ 


* Many dealers offer lower prices 
on quantity purchases. 
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no pitch stabilization. However, as one alr- 
plane manufacturer has pointed out, with 
some future aircraft designs they expect that 
there may be much greater need for complete 
stabilization, including pitch stabilization, 
too, for any use of radar. On the other hand, 
certain airlines that have run tests have said 
that they don’t need any stabilization for the 
type of operation in which they expect to uti- 
lize radar. So it’s just a matter of our resolv- 
ing the question on an industry basis, but it 
will take some time to do it.” 

Sam Saint: “We might give the manufactur- 
ers a hint here by pointing out the desirability 
of building a simple radar designed in such 
a way that stabilization could be added later.” 

Wm. T. Carnes, Jr.: “Perhaps we should say 
it in a different way. Is there enough interest 
in stabilization on the part of a large enough 
segment of the industry today to justify the 
radar manufacturers designing a stabilized 
antenna which could be eliminated if we 
found out later we didn’t need it? If we 
don’t need a stabilized antenna, we could get 
a much cheaper one.” 

Sam Saint: “J think we can leave this sub- 
ject with the comment that this is one of the 
very difficult compromises. You may have a 
requirement, but that requirement costs 
weight and money, so we must balance one 


Direction of flight 


© 
GC 


RADARSCOPE in cockpit shows aircraft on collision course with Catskill Mountains 


of airborne radar. I'd like to turn again 
Capt. Fordyce, since his company has ha 


radar over long routes.” a 

Capt. R. D. Fordyce: “Maybe the best way 
for me to comment on that is to give you one 
example of our use of airborne radar for navi- 
gation. We went all the way from New York 
to Gander and then all the way across Europe 
from England to Syria navigating exclusively 
by radar over the entire trip, except over the 
long over-ocean hops. We never had any trou- 
ble spotting ourselves within a few miles of 
where we were, even in the flat featureless 
countries of Belgium and Holland, by pick- 


ing up almost anything: towns, villages, hills 
rivers, coastlines, and identifying on a stand 
ard aeronautical chart. We didn’t run across 
any place where we could not navigate exclu- 
sively by radar. There were always a suffi- 
cient number of terrain irregularities to be 
readily identifiable from a map. Probably 
with somewhat better equipment, possibly a 
cosecant squared beam instead of a pencil 
beam, we could do even better. But again, 
as a sort of auxiliary aid, I don’t know just 
what advantages it might have, other than in 
war time or in areas where you have extreme- 
ly few aids. In parts of Africa, Asia or South 
America, it might. be very useful.” 

Sam Saint: “Bob, your experience navigat- 
ing by airborne radar alone applies to a flight 
in which you knew your approximate position 
all the time. Suppose, for example, your navi- 
gator had become turned around and the air- 
craft was in an unknown position, and you 


Hudson 
River 


| Shadows 

from engine 
nacelles i 
(Belly 
installation) 


west of the Hudson River Valley north of Kingston, N. Y. Note distortion of “Safety i 
Circle” at (1) in direction of nearest high ground, and (2) largest radius of “Safety | 


wae Me ee j ; lea ean a ‘ 
Circle” looking up valley. Pilots says scope gives arrestive warning in night operation 


SKYWAYS 


e trying to relate the airborne radar pic- 
> to the map?” 
apts. Rk. D. “The effectiveness 
ild depend on what features visible on the 
ne could be identified by reference to a 
». If you had something like Cape Cod 
earing on your scope, you could easily 
te it to a map. Or if you have a peculiar 
sele in a river, or a big town with another 
n next to it, identification would be quite 
ple. But unless you had some,such fea- 
»s, | don’t see how it could be done well.” 
nm Saint: “The point I was trying to make, 
), ls that on many of the route miles that 
fly, it would be extremely difficult to re- 
the airborne radar picture to the map 
ess you had a fairly good dead reckoning 
‘tion to start with or were fortunate 
ugh to have some characteristic landmark 
» Cape Cod.” 
apt. R. D. Fordyce: “You'll unquestionably 
| areas where it would be impossible.” 
im. T. Carnes, Jr.: “One commeni that I 
rd a few years ago, probably at about the 
1e time Bob Fordyce was running his test, 
_in regard to operation over Europe; this 
ividual pointed out that if they had radar, 
yd put it on every airplane in their par- 
ilar airline fleet. However, this same in- 
idual pointed out that in the U.S., radar 
; of little use for navigation. He said that 
‘r you left the East Coast, you could very 
| throw it out of the airplane; that in 


Fordyce: 


sing the states of Kansas, - Texas, etc., 
re just weren’t any landmarks that you 
Id pick up and properly identify with 
ar.” 

apt. J. D. Smith: “I recently saw a demon- 
tion of the pictorial computer which, as 
_know, transposes on a map visible to the 
yt his track over the ground. In our opin- 
it isn’t too beneficial to an airline opera- 
is for enroute problems. The pictorial 
yputer merely tells us what we know al- 
dy. However, if the airborne radar would 
> us the same information as the pictorial 
iputer does and your DME piped down to 
runway, then we’d have something. If a 
xt could look at a screen and watch this 
le pip coming right down the prescribed 
+k down the runway, getting altitude and 
sction over obstruction information, there’d 
nothing to it. If we're going to use air- 
ne radar for navigation utilization, let’s 
ot for the works. We not only want en- 
te information on turbulence and icing, we 
) want something that will get us down to 
end of the runway. That’s where we're 
ing our airplane and that’s our big prob- 
La 

am Saint: “J. D., American Airlines had 
h hopes of developing a practical method 


using airborne radar for low approach.’ 


er hundreds of approaches conducted over 
»ral months, we concluded that the defi- 
on of the radar picture was not good 
ugh to gunsight the runway. At the fre- 
ncies we were forced to use, the radar 
uts its picture with too broad a brush to 
the necessary detail. To sum up Capt. 
dyce’s opinion on radar navigation and 
in alittle of our own, we might conclude 


BY 1:915'3 


that airborne radar has not a great deal of 
value as a primary navigational aid. It’s my 
own feeling that where a pilot is flying a fa- 
miliar route, the radar landmarks along the 
route will also become familiar and will give 
the pilot a satisfying picture as he flies along 
those routes. But when he gets into congested 
areas, such as Chicago or New York, such 
characteristic landmarks are usually lacking. 
I wonder if that sums up the situation?” 
Cole H. Morrow: “The viewpoints that have 
been expressed here concern flying along 
specific airways. In the business-flying end 
of aviation, we have a need for flying off-air- 
ways, and our viewpoint does not entirely 
coincide with the requirements for flying 
along a specific route. We feel that there are 


many navigation aids that could be used very | 


well for our kind of operation that get very 
little consideration from those who are flying 
along well-established routes where naviga- 
tional aids are plentiful. I don’t know wheth- 
er airborne radar would be of value to us 
in flying off-airways, but I certainly would 
like to have that possibility kept on the rec- 
ord. 

“How valuable would airborne radar be as 
a navigation aid used in conjunction with 
ground radar beacons?” 
“Bill Carnes, will you discuss 
some of the problems involved in using 
ground beacons with airborne radar?” 


Sam Saint: 


Wm. T. Carnes, Jr.: “In any system-plan- | 


ning where you become involved in compati- 


bility between airborne equipment 


ground equipment, you’ve got yourself into a | 


complicated international long-range plan- 


ning program, and it can take years and 


years to unravel. 
“The good thing about airborne radar is 
that it is one of the few systems that we pro- 


pose putting on an airplane where there is | 


no compatibility problem involved. Anyone 
owning an airplane can put a radar on it 
and get some good out of it right away. He 
doesn’t have to wait for the rest of the certifi- 
cated aircraft in the world to become 
equipped with it, and he doesn’t have to wait 


for compatible equipment to be installed on | 


the ground all over the world to make this 
radar work. 


and | 


“If we inject this problem of compatibility | 
with ground beacons into the radar picture, | 


it’s going to slow up the airborne radar pro)j- 


ect. We all know of the slowness of the cor- | 


responding program of ground surveillance 


radar with airborne beacons, and how that | 


has been confused by international problems 


of system standardization and frequency allo- | 


cation. It’s just about as confused now as it 
was many years ago. Therefore, we feel that 


since we’re trying to get something that will | 


meet a primary purpose of weather avoidance, | 


we shouldn’t confuse the issue and slow it | 


down waiting for an almost impossible inter- 
national standardization of a system of radar 
beacons. 

“It is our belief that the frequency we pick 


for this airborne radar is not likely to be | 


suitable for use with any existing ground 
beacon of any kind.” 
(Continued on page 48) 
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Sam Saint: “We don’t have a distinct repre- 
sentative of the small airplane operators here 
today, so on their behalf I'd like to remind 
everyone that the sort of equipment we're 
talking about cannot be readily carried in a 
small aircraft. Therefore, they could not par- 
ticipate in navigating on ground radar bea- 


Figure: 


Nancy Boyd's peek-a-boo April 
raincoat proves at least two points: 
Dallas rain falleth (if and when 
it falleth) gently and mistily like 
an angel’s kiss, and Nancy Boyd 
looks great in a peek-a-boo raincoat. 
Also, since it has taken Southwest 
Airmpotive 21 years to fully bloom its 
best, we can’t for the life of us 

figure out how Nancy got so lovely in 
only 16 summers. She’s 5’ 4”, with 
brown hair and brown eyes. It all adds up 
to 110 pretty pounds. 


Fact: 


Anyone can pump gasoline — 
so it’s not just pumping a lot 
of gas that has made Southwest 
Airmotive private flying’s 
“Biggest Filling Station.” It’s 
the many special comforts 
and courtesies accorded those . 
who taxi up on our 

30-acre concrete Welcome Mat. 
We mean things like the 

alert, well-groomed linemen who 
meet you and see you 
off, air-conditioned 
lobby, coffee 
shop, information 
bureau, clean rest 
rooms, and 
courtesy car. When 
you gas up at 
SAC, you smile-up, 
too, with 
a genuine 
Texas 
gladhand! 
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cons. 

“Stan Willey, would an airborne radar in 
any way replace the requirements you've al- 
ready stated for DME?” 

E. S. Willey: “I don’t think so, Sam. It 
could only be used as a supplementary aid, 
and I think it would have a very limited use 
as a navigational device.” 

Sam Saint: “I’d like to raise the question 
now of air-to-air collision avoidance: the use 
of an airborne radar as a collision-warning 
device where other aircraft are concerned.” 

Capt. J. D. Smith: “Before we get into that, 
I’d like another point of information. Is it 
anticipated that this equipment applying to 


000 


air-to-air information also gives altitude 
formation, or does it give the target with 
altitude information?” 


cussion to air-to-air information without t 
altitude of the other aircraft for the simp 
reason that I don’t think we’re close to kno 


titude information. We’re working essent 
with a picture that is in the flat two-di 
sional plane showing azimuth and dista 
without altitude.” i 

Cole H. Morrow: “We discussed beam wid 
a few minutes ago which I assumed to | 
horizontal beam width. Now that we're 
ing about air-to-air collision and also terr 
collision considerations, I think they invol 
the vertical beam width. One of the thin, 
that is not clear to me is whether or not 1 
is the same 5° we've been talking about. 
it is, that narrows down the indication yor 
going to get of other aircraft. Theoretic 
an aircraft outside the 5° beam w 
wouldn’t show up on the scope. Am I ri 
in that theory?” = 

Wm. S. Parnell: “Yes, that’s right. We a 
talking here of a symmetrical antenna 
flector, and that would produce the 
beam width in the horizontal and ver 
planes.” a 

Cole H. Morrow: “Can we assume that ifa 
aircraft was outside of the 5° sector of th 
horizontal plane in front of you, that it woul 
not show on the scope? That brings our alt 
tude consideration down to a very narro} 
point.” : 


another airplane is 5 miles away, it could | 
1300 feet above or below your line of fligh 
and it would appear on the indicator tha 
you were flying a collision course.” 4 

Cole H. Morrow: “The point is that even i 
the 5°, there probably is a problem. We aren 
talking about 90°.” 

Capt. J. D. Smith: “I think that gets 
down to the meat of the problem right there 
From. an airline pilot’s standpoint, if we wet 
to receive information regarding a possib 
collision and it wasn’t clear as to whether th 
probability was there, merely telling us thi 
an airplane is in the immediate vicinity witl 
out altitude information, it’s difficult to se 
what advantage we'd gain out of it. That ge 
us back to the point of the information cot 
fusing the issue.” ; 

Wm. S. Parnell: “The information could | 
clarified by means of an antenna tilt contre 
either mechanical or electrical. If a “pi 
showed on the indicator, the pilot could ea 
ily detect whether the plane is above or b 
low his line of flight by tilting the antenn 
If the ‘pip’ disappears when the antenna 
tilted down, it would mean that the other ai 
plane is flying above the present line | 
flight.” 4 

Capt. J. D. Smith: “Don’t misunderstand n 
position on this. The first consideration | 
every pilot is avoiding a mid-air collisio 
In giving them the information, it should | 
done so that the pilot doesn’t receive a fal 
warning on his problem, particularly wh 
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THEY FLY FROM 
MACH TO KNOTS... 


EACH GRUMMAN project has a crew of powered $2F-1 at speeds measured in 
test pilots. Yet any one crew may fly knots. Next the Albatross Triphibian. 
all projects in one day. With her, they may shoot landings on 
snow and ice, or sea, or land. 


They’ll push Cougars beyond the 


speed of sound, where speed is mea- And they’ll test fly the revolution- 
sured in Mach numbers. From turbo- — ary new Grumman fighter at speeds 
jet fighters, they may test the piston- that would amaze you. 


Be one of the men who fly these Grumman aircraft. 
Enlist in the U.S. Navy, Air Force, or Coast Guard. 


ALBATROSS 


NEW YORK 
GRUMMAN AIRCRAFT ENGINEERING CORPORATION - BETHPAGE LONG ISLAND 
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you get to terminal operations.” 

Sam Saint: “I’d like permission to express 
an opinion on this. An airborne radar, as we 
know it today, gives very little hope of doing 
a useful job on air-to-air collision problems. 
It might offer some slight advantage, but it is 
certainly not, in my opinion, the over-all 
answer to the air-to-air collision problem, 
particularly in congested terminal areas.” 

W. T. Carnes, Jr.: “I was just wondering, 
Sam, why no one has brought up the possi- 
bility of putting airborne transponders in the 
airplanes. Someone usually points out that 
since we have a big program to get airborne 
transponders in our airplanes for ground sur- 
pick the same frequency 
and make those same transponders work with 


veillance radar, let’s 


airborne radar. 

“For the record I'd like to state that my 
comments regarding the incompatibility of 
beacons 
also apply to the problem of coordinating a 


airborne radar with ground radar 


system of airborne beacons to work with air- 
borne radar.” 

Sam Saint: “In other words, Bill, you don’t 
give us much hope that we'll be able to put a 
radar beacon as a tail light on all aircraft 
flying, and have those beacons satisfactorily 
respond to the airborne radars which we may 
carry some day.” 

Wm. T. Carnes, Jr.: “If you'll give us enough 
time, and I mean years to handle the neces- 
sary coordination, we'll give it to you. But 
youll lose the use of radar during that 
period.” 

Sam Saint: “To sum this up quickly, it ap- 
pears there is very dim hope, indeed, of hav- 
ing such a program come into being.” 

Cole H. Morrow: “To follow up on what 
Sam has just said and from the discussion 
weve had here, I conclude that the real ad- 
vantage of airborne radar is in conjunction 
with weather; and that the other uses that 
radar might be put to are secondary by virtue 
of the technical difficulties of gathering the 
information and interpreting and using it. 
Mainly, airborne radar will have to make its 
way on its ability to provide weather infor- 
mation in the cockpit.” 

Sam Saint: “The terrain-clearance feature 
of an airborne radar is a very close second to 
the weather-detection feature.” 

Capt. R. D. Fordyce: “A third point might 
be its very limited use as a ground naviga- 
tional aid, particularly for executive aircraft.” 


Cost and Weight 


Sam Saint: “Cole Morrow’s very brief com- 
ment sums up the over-all operational use of 
airborne radar quite nicely. I think we ought 
to use the remaining few minutes to discuss 
the cost and weight factors of airborne radar. 

“Owen Lindley, can you give us some idea 


as to what sort of a beast we’re talking about 
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in terms of weight and cost?” 

Owen K. Lindley: “To begin with, I think 
you're talking about two different beasts, 
depending on whether you're talking about 
3.2 cm or something in the area of 5 to 6 cm. 
The value to be placed upon each unit as a 
sales price is governed by the frequency you 
go into. In other words, I think you'll get 
your 3.2 cm at a lesser cost per unit than you 
will the 5 to 6 cm at this particular phase 
of the radar design and development. 

“If you insist on 5- to 6-cm equipment, you 
are probably talking about something in ex- 
cess of $20,000.” 

Sam Saint: “Does a higher price for the 5- 
to 6-cm equipment mean that it will weigh 
more also?” 

Owen K. Lindley: “No. I think some of the 
specifications are calling for weights not to 
exceed 150 pounds for complete systems.” 

Cole H. Morrow: “Are those the weights for 
both 3.2 cm and the 5 or 6 cm?” 


Wrong Holding Pattern 


The airliner finally had to go to an 
alternate airport, and it was not the 
only one that did, At breakfast the 
next morning several of the steward- 
esses were chatting together. “My cap- 
tain missed two approaches last night,” 
Sadie put in. 

“Two approaches!” one of the girls 
exclaimed in astonishment, 
with other airliners stacked up a pilot 
gets one try and then he has to high-tail 
it for he doesn’t have enough fuel to 
hang around. “Two approaches!” 

“Yeh,” Sadie replied. “One at Chi- 
cago and one when we got to the hotel 
here.” 


because 


Capt. Hy Sheridan 


Owen K. Lindley: “Yes. A price differential 
would be based on engineering design and 
development. Bear in mind, now, that we’re 
not talking in great potential when we speak 
of number of units. You’re not comparing 
that with television or radio receivers. We're 
talking in a production of hundreds, not tens 
of thousands. The price will come down if 
there are orders for 500, as compared to 100.” 

Cole H. Morrow: “Do you have figures on 
space requirements?” 

Owen K. Lindley: “Your antenna space re- 
quirement is more or less dictated. Considera- 
tions are being given to an antenna ranging 
anywhere from 18 inches diameter up to 30 
inches diameter. Your receiver and _ trans- 
mitter will be rack-mounted.” 

Sam Saint: “We've heard from time to time 
about simple radars that weigh a half or a 
third of the radar we’ve been talking about, 
and that cost a great deal less money. Do we 
dare to hope for a very simple solution to this 
problem?” 

Wm. T. Carnes, Jr.: “I think we can say 
that present-day radars as we know them are 
not too suitable for airline operations. The 
reaction of the airline technical people up to 
now has been that any radar to be suitable for 
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bility and with the airline type of opera 
in mind. That’s the reason I take excepti 
to what Mr. Lindley has stated, in that he 
really comparing a present-day 3-cm r. 
against an airline type 6-cm radar, ra 
than recognizing that we would still wan 
redesign of a 3-cm radar to meet airline } 
quirements.” 

Owen K. Lindley: “You're absolutely rigl 
Bill. We all realize that the present-day d 
sign of radar, as being used by the militar 
is not applicable for commercial operations 
My figures and weights were based on 
complete redesign and development.” 

Sam Saint: “J guess we can conclude 
an airborne radar has certain valuable 
tential uses. but that there are problems be 
tween our present position and the day wher 
we actually get radar into service.” ‘ 

Wm. T. Carnes, Jr.: “I hate to leave thi 
frequency matter up in the air without men 
tioning the reason why the airline techni¢ 
people favor a change of frequency. 
though it has been stated that use of a 
frequency might increase the cost, we shoul 
note the fact that performance is the thin 
we're spending thousands of dollars for, 
if we don’t get performance, we might as 
save our dollars in the first place. 


ly hed a study contract with Dr. Maral 
of McGill University in Montreal, and wey 
just received an advance copy of the repe 
on the study. The report indicates that i 
we accept a 3-cm radar, the range is going t 
be seriously limited under conditions of © it 
tervening precipitation of not too high an in 
tensity. But if we employ a 6-cm radar, t th 
range is extended considerably under these 
conditions .of intervening high-intensity pre 
cipitation. So, although we might pay more 
for a radar with the different frequency, w 
will be getting the maximum range out 0 
the radar under the conditions for which th 
radar was designed to work. Remember tha 
this is not navigational radar, this is weathe 
avoidance radar. It stands to reason that ¥ 
don’t want the performance to deteriora 
seriously under the conditions in which i 

was intended to be used. We, therefore, hay 
to consider these points and choose the. fre 

quency on the basis of operational require 
ment rather than on the basis of cost alone. 

Sam Saint: “Well, gentlemen, it is time t 
bring this discussion to an end. I think th 
we have indicated in general terms how th 
various interests around this table feel abou 
this complex bit of electronic machinery 
Namely, that airborne radar’s prime useful 
ness is in the detection of weather; that ter 
rain clearance is a close second; and naviga 
tion is third. 

“I think that most of us feel that radar i 
the air is like radar on the ground. Afte 
considerable backing and filling we will pu 
it to work, And after we have, we'll wonde 
how we ever got along without it. . 

“I want to thank you all for coming, an 
I also want to thank Skyways for makin; 
this platform available to us.” hy 
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Case-history reports on 


performance tests with Aa) 
New RPM Aviation Oil! ona 


Here's what western flight experts say 
about the new “RPM”! 


J.L. Rich, President of Farm-Air, 
Inc., of West Sacramento, Cali- 
fornia, reports: ‘“The new ‘RPM,’ 
tested in our aircraft used for crop 
dusting, ended our trouble with 
sticking rings and valves, reduced lay-up time. Inspection 
proved the engines stayed clean through the season. All our 
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aircraft now use the new ‘RPM’. 


Ivor Witney of the San Fran- 
cisco Sheriff’s Air Squadron 
says: ‘In more than 24 years of 
flying, I have found no other 
ation oil to compare with the new ‘RPM.’ Tests over a 
-month period show it gave lower oil temperatures, and my 
ht plane engine ran smoother than ever before.” 


Wally Thompson, owner of Thomp- 
son Aviation, at Sonoma County Air- 
port, Santa Rosa, California, says: 
“We've been using the new ‘RPM’ in 
three of our aircraft for over 15 months. 
Our experience with the new ‘RPM’ 
shows lower oil consumption and tem- 
perature, cleaner engines and non-foul- 
ing of plugs and elimination of detona- 


L. Sharp, Manager of Gardena 
Mey Airport, Inc., Gardena, Cal- 
mia, says: ‘Our tests show that 
> new ‘RPM’ proved to be the 
st aviation oil we’ve ever used — 
th from the standpoint of keep- 
x the engine clean and a mini- 
im of engine wear after 1300 flying houts.”’ tion and pre-ignition.” 


T.M’S ‘'RPM'', ‘‘CHEVRON,’’ REG.U.S, PAT.OFF. 


TIP OF THE MONTH 


Switch now to new RPM Aviation Oil. It’s the 


aviation oil that does all four big jobs—elim- A, AVIATION 
: GASOLINE 


inates pre-ignition and rough running caused 
by oil, keeps engines cleaner, gives minimum 
engine wear and more flying hours between 


DOES ALL major overhauls. 


FOUR! 
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On-The-Spot Arrivals 


(Continued from page 13) 


good passenger connections from anywhere 
to anywhere else is not difficult if you have 
all of the airliners come in and go out at the 
same time. This is ideal, but like so many 
ideal things, it sure has a hard time in this 
practical and imperfect world. A racket called 
physics says that two objects cannot occupy 
the same place at the same time, and anyone 
who endeavors to bring such a condition 
about, especially with a couple of airliners, 
is likely to be disappointed. Our pilots were 
quite ready to accept this precept on the rec- 
ommendation of the sages who seem to have 
most of their affairs with calculus and un- 
scented things like that. 

Let us say that the scene is Chicago, al- 
though it might be any other large city, for 
our modest author is more used to having 
the Regulations scared out of him there than 
at other centers of population, for that is his 
base, and thus he can depend upon his mem- 
ory rather than upon his imagination. 

When our pilots had reached a town about 
40 miles out, the “in-range” check point, they 
tried to call up the bird in the tower and tell 
him to steel himself. They couldn't, though. 
They couldn't break in on the tlow of jabber, 
for the tower was talking to about 14 other 
airplanes at the same time. And because it is 
so hard to break in to report position, a very 
bad condition has come up—a condition that 
annoys the tower chappie no end, for when a 
pilot finds a slight break in the staccato ver- 
bosity he jams down on his mike button and 
says something like, “Untied Airlines 2751 
coming up on Oopsville.” 

Now, they have been “coming up on” Oops- 
ville ever since they left New York and a re- 
port like that doesn’t give the bird in the 
tower much of a chance to figure out where 
the airliner really is and he can hardly plan 
on the sequence of the arrivals at a landing 
approach position. And because “coming up 
on” may give one pilot unfair precedence 
over some other pilot, or the latter thinks that 
it does, some of the pilots in self-defense have 
stretched out the “position” until it has hard- 
ly any more meaning than a Russian treaty. 

So, when our two heroes got close to the 
field, the bird in the glass cage picked up 
their lights and he asked, “That you, Ameri- 
can 158% Whyn't you report?” But before our 
heroes could reply, the rattle of words was on 
again. And the squeals, for when two mike 
buttons are down at the same time the two 
carrier waves mix and it sounds like Errol 
Flynn had just stepped into a Wac barracks. 
Here is how it all sounded. 

“Chicago Tower, this is... no, no, no, 22 
left'. . . that’s right . . . you say left? . 
right ... no, no, pull up, Delta 1121 is land- 
ing on the right... who pull up? me? ... no, 
Eastern 8351 cleared to land on 22 right... 
who's coming into 22 right? . . . squeal squeal 
where are you Capital 4474? 

. we are over Paxituny and 107th streets 

. . roger, Capital 4474 you are number seven 
to approach ... no, Im not Capital 4474 
that’s the other fellow, I’m Chicago and 


mELOLEL Fe. 
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Southern 2115... no, not fifty, fifteen... 
United 2786 you are number six to land fol- 
low American 158... where is American... 
squeal squeal squeal ... there are two planes 
just above you and behind and three coming 
in on the right do you see “em? .. .” 

Our captain looks at the first officer. “Do 
you suppose he meant that for us?” 

“Might be.” 

‘Do you see anybody on your side?” 

INO” 

“Anyway, we must be right among ’em.” 
The two pilots begin to bounce around in the 
cockpit. It looks like they were dodging rifle 
fire but they are not. They are just trying 
to see. 

The modern airliner, as you throttle-pushers 
know, is over 95% blind in perfectly clear 
weather. Airliners can close together from 
any direction in the three dimensions. 

You can’t see another airliner above you or 
below, or behind, or to the sides, in most posi- 
tions. This is not a condition that soothes 


The Airy Touch 


Yowll never hear an airline pilot say 
that he’s under the weather. That’s 


where he wants to be. Everyone else 

wants to get up in the world, but his ° 

main problem is how to get down. 
Capt. Hy Sheridan 


the flyers. When airliners are scooting around, 
even when slowed around airports to 170 mph, 
if they are pointed toward each other they 
will close in at the rate of 510 feet a second. 
An airliner can be out of sight one moment, 
a mile away, and be hitting you in 10 seconds. 

And it is mighty hard to see navigation 
lights against the lights of a city. What makes 
the situation even more curdled is that, even 
if your airliner wasn’t a flying blind-angel, 
the various airliners are changing positions in 
all directions including up and down so that 
a fellow simply cannot keep his eye on them 
all. Now you see him, now you don’t. 

And the news has gotten around that the 
airline managers frown upon haying their fly- 
ing machines flop into the ground and get all 
wrinkled up, and so-the pilots have come to 
admire the habit of paying some attention to 
the job of flying their own airliner and look- 
ing to see what obstructions they may be run- 
ning into and to an inspection of the instru- 
ments, and you cannot concentrate on all of 
that and be screwing your eyes all over local 
creation at the same time. 

But let us get back to our heroes. 

Our doughty captain says, “Where is Unit- 
ed 2736? Weren’t we supposed to follow 
United 2736?” 

“Naw,” the first officer replies, “that was 
United 2763 we are supposed to follow.” 

This snide remark is a bit of cockpit 
humor. You see, the airliners do not carry 
huge illuminated signs on their sides visible 
a mile away that say: “THIS IS UNITED 
FLIGHT 2736.” How, then, can the pilots 
know which flight is which? They can’t. 
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They have to guess. Often they guess wre 
Why, then, does the tower chappie tell 
pilots to do this? I am not going to an 
that question for I might hurt someone’s 
ings and I would not want to do that for 
world, for I reek with sweetness inside. — 

Suppose our heroes see the navigation lig 
of another hopeful and they think, “Ah, 
United 2736,’ but it isn’t; it’s really 
Cosmos 5959. But our heroes do not kn 
that. United 2736 has been instructed to | 
low Trans Cosmos 5959 and the United fell 
guessed right and he is swinging in behi 
the Trans Cosmos tin bird, but our hero 
guessed wrong and they are swinging in b 
hind the same airliner. 

Here is a good place to mention somethi 
that often is highly entertaining and helps 
remove boredom from the vicinity of air 
pilots. When a big airliner banks to turn, 
cockpit roof slides over and the pilots can 
see where they are going. What do the pik 
do? They do at this juncture what they m 
do in general airline practice—they turn 
their hopers and hope for the best, and at 1 
same time they thank the good Lord for p 
ting so much space into three dimensions, 

Our heroes each are staging what looks li 
a one-man wrestling show, tieing themselve: 
knots trying to get into a position to see 0 

“My heavens,” the captain shouts, “wl 
was that that went bustin’ by?” a 

“Don’t know who he was,” the first offi 
replies, “but he went by. I like to have * 
go by. I don’t know where he came from 
didn’t see him at all.” At this moment | 
first officer becomes thoughtful, showing th 
he is a fairly new man because after a fell 
has been flying airliners for a considerak 
time he has learned to give up such concei 
The first officer’s face takes on a look, 
thoughtfulness and he breathes, “Boy, I su 
feel temporary.” a 

The poor bird in the glass cage doesi 
know which airliner is which, any more the 
the pilots do, yet he is expected to kee 
them sorted out and to have a good alil 
handy if he doesn’t. He has to talk might 
fast, and how they keep things as straigh 
as they do amazes me. They are superhumai 
but they have to be super superhuman an 
they are not that. 

“American 27, do you see Delta 1748 an 
Eastern 27 and C&S 2848 on your right? A 
you burning a landing light. Who? Unite 
1784 is. Widen your turn and follow North 
west 4828. No, American, not Delta. You a1 
number 5 to approach. Braniff 2771, turn o} 
on 36 right and taxi north. Who is tha 
approaching 22 right? Oh, I told you to fo 
low Northwest 4848, you must be folloy 
ing East & West 1756. No, you are cleare 
to land on 22leftgoaround2748notyoucot 
tinueapproach1784donotcross221lleft sque 
squeal flashlightssixteenfiftysixpullup . . .” 

This sort of thing can give the public th 
impression that we do not know what we al 
doing. Of course, we do not know what 
are doing, but we do not wish the public t 
get that impression. Out of the bustle come 
the bust, to quote an old proverb, 

(Continued on page 54) 
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SORE RAPES BRB: 


He holds a traveling man’s job... 


and leads a family man’s life 


Time was when the man who traveled for a living enjoyed precious 
few hours of home life. But that, of course, was before air travel came 
of age and TWA had a chance to become such a good family friend. 
Nowadays, the traveling businessman is rarely separated by more 


than a few pleasant Constellation Skyliner hours from those he holds near 
Where in the world do you want to go? For information 


and dear. And the same convenient TWA schedules that let him 

> x : 3 and reservations, call TWA or see your travel agent. 
start later and arrive fresher at his distant point of call help 
him get home oftener and earlier as well. 
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FLIGHT BAGS 


direct from 
manufacturer 


$ 
Case 18 x 13 x 612 
(Tax Inc.) Portfolio 16 x 11 


Designed for every pilot . . . durable top grain 
cowhide construction . . . combination portfolio and 
traveling bag (carry as one piece or individually.) 
Suntan or Ginger. 
. Send check or M.O. to Dept. SK-4 
Write for Special Flight Bag Catalog 
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Accelerated Course, Personalized, mode instruction. 
Wind tunnel, structural and dynamometer testing includ- 
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Civil, Elect., Chem., Radio (Telev.) Engineering; Bus. 
Adm., Acct. Beautiful campus. Well equipped, modern 
buildings and labs. World-wide enrollment. Established 
1884. Prep. courses. Low cost. Placement 
service. Growing shortage of engineers. Prepare 
now in shortest possible time for the opportu- 
nities ahead. Approved for Korean vets. Enter 
March, June, Sept., Jan. Write for catalog. 


853 College Ave., ANGOLA, 


INDIANA 
WINGS FIELD WINGS INC PHILA. INTL. 
AMBLER, PA. ’ » AIRPORT 
AIRCRAFT SALES & SERVICE SINCE 1929. 
Consult us with confidence before BUYING or 
SELLING any type aircraft. 
you pay nothing for our 
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FREE! CATALOG of WATCHES 
_ and CHRONOGRAPHS 


12 Hour recorders, split second 
timers, stop watches, aircraft 
instrument watches, multi-pur- 
pose watches at reduced prices. 
Send postcard today to Dept. S. 
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On-The-Spot Arrivals 


(Continued from page 52) 


There must be some simple way, some com- 
mon sense way, of getting airliners in quickly 
and safely in good weather. 

There is and this is it. It’s called the On- 
the-Spot System. Because the plan is com- 
posed of common sense and very little of that, 
as Sadie puts it, the method probably will 
meet with a great deal of resistance. 


The On the Spot System 

The Spot way is proposed for good weather, 
not for bad weather. The reason that the reg- 
ular blind approach system, such as GCA or 
ILS, is not used in good weather is because 
it would slow down arrivals and make for 
delays. Everyone is familiar with airliners 
being stacked up. (This has nothing to do 


| with stewardesses.—Ed. ) 


Any ideal good-weather method should pro- 
vide the following: 

1. No danger of collision. 

2. No need for any pilot to try and pick out 
and identify any other airliner. 

3. No need for any pilot to follow any other 
airplane. 

4. No need for a pilot to ask where the 
‘traffic” is. 

5. Radio reports to the tower cut down to 
no more than three or four standard sen- 
tences. 

6. Radio instructions from the tower cut 
down to about two sentences. 

7. Each pilot will know where all the other 
airplanes are, but he will not care, for he has 


' no need to consider them. 


8. When he is cleared to land, he will know 
that his approach path is clear of other air- 
planes and he can do a job of safe approach- 


| ing and landing. 


9. The tower man will know just where 
each airplane is, without asking and without 
a chance for a mistake. 

10. The chance for a misunderstanding is 
almost wholly removed. 

11. Arrivals in good weather will be speed- 
ed up—the swarm method now used causes 
uncertainty on the part of tower men and 
pilots alike and that means delay. It means 
that pilots must swing wide, must take the 
time to be fairly safe—for the ideal method 
will space the airliners just right so that they 
can come in, one after the other, as closely 
as the landings and roll-outs permit. 

12. Safety in the air, safety on the landings, 
will be much improved. 

These goals are fulfilled by the Spot Sys- 
tem. Here’s how it works. 


Spot System in Action 

American 158 gets to Joliet and reports to 
the tower. The purpose of this report is to 
get on the tower man’s list. American 158 
then automatically proceeds to Argo. That is 
his Spot. That is the automatic Spot of all 
planes coming in from the southwest and the 
west. This is a Spot that is close to the air- 
port and it is easy to see and it has been used 
as a check point for years and every pilot on 
the regular run knows it well. 


The tower man knows how long it is go 
to take for American 158 to get from Jol 
to Argo. When the pilot gets to Argo, he do 
not have to report his arrival. If the way 
clear for American 158 to approach for 
landing, the tower man will say, “America 
158, clear to land on 22 left.” { 

Note how the radio jabber has been @ 
down. The pilot reported over Joliet and # 
tower man acknowledged it. Then the towe 
man cleared the airliner to land. That was al 
Cutting down on the jabber is important, fi 
the more jabber the more chance there is f 
misunderstandings. With the Spot System, 
case an emergency arises, the pilot in troub 
can get through because the radio channel 
not messed up. q 

Suppose that a lot of airliners are converg 
ing upon Chicago from all directions. In a1 
case they have to await their own turns ¢ 
land. When they swarm in, there is a m 
which slows everything up. But they are no 
going to be spaced in definite time segmel 
and in a definite order. So American, in t 


of 2500 feet. In this case the tower man 1 
usually tell American 158 to hold at the 
higher level, 3500 feet. The two pilots 

see each other’s airliner: they know whe 
to look. So can the tower man. All of th 
Spots are within easy eyeshot of the towe 


been cleared to approach, American 158 
know it, will hear the instructions, and w 
normally go down to hold at 2500 feet him 
self. He can watch the other airliner leay 


cision yet achieved in aviation.. The towe 
man, for example, knows just how long, 
most to the second, it takes for an airline 
to approach and land from Argo on any 0 
the runways, and he also knows this for al 
of the other close-in Spots. d 

Northwest is holding at the Maywood tank 
or perhaps a closer Spot. The bird in the glas 
cage knows almost to the second how long 1 
is going to take Northwest to touchdown an 
just how long it will take American. He ca 
time his instructions to approach for the lane 
ing and this is the only way that he can doi 
The result is safety and the saving of tim 

You see, each airway will have its oy 
Spot. A pilot coming in on Pink 5 will kno 
his Spot and so will the tower. Thus th 
planes are sorted out and put in order. 

The Spot System, or something like it, wi 
save time, money, lives, and nervous system 
Up to now, the situation has been a “— 


- miss affair, and that is no idiom, sir. 


I mentioned the idea to a certain offici 
who replied, using the usual knotted offiel 
verbiage which I will translate for you, “si 
shucks, you want to take all of the fun 1 
of things.” 

Well, I have to go now. I’ll be running in 
you. What am I saying? +c 
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ilders of the Comet, the world’s first jet airliner 


tributing and servicing organisation throughout the free world 


propellers. 


Meher 1) C). VE 


MoOmeamt ier exe Ctin € 


an airliner in miniature 


Standard de luxe arrangement seats four 
in luxury, with two other occasional seats. 


Folding full-width table. 


Elegance with efivciency and economy 


In extensive service in U.S.A. and 40 other countries. 


g speed, 


Range 1,500 statute miles at economical cruising 


Facing pairs of adjustable armchairs 
: ; é : are quickly convertible into  softl 
making 1,000-mile stages a practical operation. ae ean uy 


Pee vel AND 


Opp Aer bale <a EIN UG eAZNYD 


Factories in England, North America and Australasia. 


‘ory-scale overhaul, — servicing and de Havilland representative in .U.S.A., 
parts facilities are available in Linden Airport, New Jersey 
.A. for the Dove airframe, engine Telephone : Linden — 3-3530 Fifth and sixth seats for occasional use 
Telegrams : Havilland, Linden, N.J. are located forward. 


an 95:3 
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Twin Bonanza 
(Continued from page 12) 


beefing up the structure to enhance the safety 
factor, the designers had to accept a realistic 
total useful load figure. 

The airplane has two cargo compartments, 
~ one behind the rear seat and one in the nose. 
The rear compartment is placarded at 200 
Ibs., and the forward compartment at 100 
Ibs. The door of the rear compartment is just 
behind the right wing and measures 26! 
inches by 26% inches. The rear seat of the 
plane can be removed and much of the load- 
ing can be accomplished through the rear 
compartment door. The front cargo section 
door, 
engine, is equipped with a safety switch and 
neither engine can be started until that door 
is closed and locked. 

Forward visibility of the Twin-Bonanza is 
excellent. 


which swings out toward the starboard 


However, the low wing and the 
position of the engine nacelles cut visibility 
in other directions and this is especially no- 
ticeable while you are in the traffic pattern. 

The position of the propeller circuit break- 
ers, to the right and at a low level on the in- 
strument panel, is not convenient to the pilot. 
They should be over on the left side and I am 
informed that the shift is being made. 

In the realm of performance, the Twin- 
Bonanza is good. I flew No. 3 airplane, owned 
by Spencer-Lycoming division of AVCO. 

Although we did not fly at maximum gross, 
we took off like a scared rabbit and reached 
safe single-engine airspeed—90 mph—in a 
minimum of time. Each of the Lycomings de- 
livers 260 hp at 3400 rpm for take-off and in 
this airplane, as in others carrying them, 
‘there should be no hesitation in using the full 
rating. You can always count on the Lycom- 
ings to really deliver within placarded limits 


EFFECT OF POWER AND ALTITUDE ON RANGE 


on take-off. The efficiency of this powerplant 
is increased with the installation of jet aug- 
mentation, which uses the heat and velocity 
of exhaust gases for additional thrust. 

The climb performance is not the best yet 
attained with comparable airplanes, but it is 
good. At normal rated power and maximum 
gross weight, the Twin-Bonanza will climb at 
the rate of 1450-plus fpm or about 110 mph. 
Its single-engine rate of climb with a wind- 
milling propeller is 210 fpm, and with a 
feathered prop it is 310 fpm. The plane’s 
service ceiling is an acceptable 19,000 ft. 
That figure probably will be materially in- 
creased because, it is my understanding, 
Lycoming is now at work on a supercharged 
version of the GO435-C2 engine for Twin- 
Bonanza installation and for other aircraft. 

The Twin-Bonanza has good inherent stall 
warning, particularly in power-on stalls, and 
is equipped with a warning indicator set 
slightly above the stall. To complete that pic- 
ture, the plane has a high stalling angle. I 
found, too, that aileron control is effective 
when the wing is stalled and that directional 
control can be held by rudder. It will stall 
out at around 65 mph with flaps and gear ex- 
tended, and at about 75 mph clean. 

An important factor in the T'win-Bonanza’s 
performance is the propeller. Standard equip- 
ment on this airplane are two Beech B200-16 
constant-speed propellers. But for improved 
single-engine performance, full-feathering 
versions of this excellent prop are available. 
The propellers on the Twin-Bonanza use the 
hub, pitch-change device and blade con- 
figuration designed for the Bonanza. 

This propeller installation warrants de- 
scription. On the console the pilot will find 
levers which permit him to select any desired 
rpm. A mechanical linkage to the hydraulic 
prop governors increases or decreases pitch 


RATE OF CLIMB VS STANDARD ALTITUDE- 
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®, 
as required and, when an engine fails, # 
dead engine prop can be placed in full hig 
pitch by moving the prop lever aft. On # 
feathering propeller, inadvertent feathering 
prevented by a detent at the high- pitch ¢ e) 
of the constant-speed range. q 
To unfeather, the pilot moves the lever fe 
ward past the detent. Governor oil pressu 
and an electric motor supply power for f 
feathering operation. The motor contim 
operating until the propeller reaches the ful 
feathered position, 84°. 4 
I also liked the landing gear indicator. Th 
gear position lights are on the instrume} 
panel under the landing gear switch, showin 
red when the gear is retracted and gree 
when it is down and locked. There also is 
mechanical position indicator, which is linke 
to the nose wheel. It is on top of the nog 
wheel well in the floor of the cabin 
shows “DN” when the gear is fully extende 
and “UP” when it is fully retracted. That ij 
dicator has a light which is on when fl 
master switch is on. There also is a warnil 
horn when wheels are not down and locke 
and when the gear switch is moved to tl 
“UP” position when the plane is on tl 
ground. A clutch lever below the copilot 
seat is available for manual operation. 
Beech devoted much thought and plannin 
to the instrument panel and, except for tl 
hard-to-reach prop circuit breaker swit 
it is a good design. The panel is tilted ] 
to facilitate instrument reading, and all 
markings have a flourescent coating for ni 
operation. Most instruments are marked | 
show normal operating range, limitations. 
The Twin-Bonanza is a rugged airp 
with in-built safety features which wil 
very attractive to civilian users in 
search for a new light twin to replace pr 
equipment or to augment a fleet. 
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NLL THIS SUIT FIT 


TAKES a good, tough, serious guy to wear the equip- 
nent of an Aviation Cadet. But if you can measure 

here’s your chance to get the finest in aviation 
ning—training that equips you to fly the most 
Jern airplanes in the world and prepares you for 
yonsible executive positions in industry both in mili- 
7and commercial aviation. And you do your country 
rvice. 


t won’t be easy! Training discipline for Aviation 
lets is rigid. You’ll work hard, study hard, play 


New Aviation Cadet Training 


RE’S WHAT TO DO: 


Take a transcript of your college credits and a copy of 
your birth certificate to your nearest Air Force Base or 
Recruiting Station. Fill out the application they give you. 


If application is accepted, the Air Force will arrange 
for you to take a physical examination at government 
expense. 


2re to get more details: Visit your nearest Air Force 
» or Air Force Recruiting Officer. Or write to: Aviation 


> 


et Headquarters, U. S. Air Force, Washington 25, D. Cc: 
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fi you can make 
the grade, you 
can fly the 
latest, hottest, 
fanciest jobs 

in the air— 

and do it within 
one year. 


hard—especially for the first few weeks. But when it’s 
over, you'll be a pro—with a career ahead of you that 
will take you as far as you want to go. You graduate 
as a 2nd Lieutenant in the Air Force, with pay of 
$5,300.00 a year. And this is only the beginning— your 
opportunities for advancement are unlimited. 


ARE YOU ELIGIBLE? To qualify as an Aviation Cadet, 
you must have completed at least two years of college. 
In addition, you must be between 19 and 261% years, 
unmarried, and in good physical condition. 


Classes Begin Every Few Weeks! 


3. 
4. 


Next, you will be given a written and manual aptitude 
Lest. 


If you pass your physical and other tests, you will be 
scheduled for an Aviation Cadet training class. The 
Selective Service Act allows you a four-month defer- 
ment while waiting class assignment. 
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Data Presentation 
(Continued from page 18) 


there are too many different denominations 
involved in present measuring techniques for 
the pilot to remember. If we have qualitative 
information in an adequate form, we don’t 
need the quantity. The fewer numbers the 
pilot has to remember, the fewer chances he 
has of making an error. There are many in- 
stances where pilots have read the airspeed 
for the altimeter, the oil pressure for oil 
tempecature, etc. One incident which comes 
to mind is an experience in which the pilot 
was steering a heading of 150° with the 
cylinder head temperature reading 180°. After 
some time the pilot found himself steering 
180° and worrying about the 30° drop in 
cylinder head temperature. Fortunately the 
error was discovered in time. Optical illusions 
are quite common. The fact that these mis- 
takes are made by pilots is the problem at 
hand and the situation could be improved by 
reducing the number of numerical values on 
instrument dials. The example cited above 
would never have occurred if the cylinder 


Transport Trends 
(Continued from page 17) 


its relationship to the occupants of the air- 
plane, but as it exists between the power- 
plants and equipment on or in the vicinity 
of the ground and the people on the ground. 
The problem is being tackled on many fronts, 
and practical improvements have already 
been made in the nature of operational con- 
trols as to directions and altitudes of take-offs, 
climb-outs, approaches and landings. Also, 
baffles and directional reflectors and absorbers 
are coming into use to control some fixed 
ground run-up problems. However, it has be- 
come quite evident that the problem is not 
strictly one of noise, but has substantial ele- 
ments of individual and mass reactions to 
fear and various annoyances. People have 
indicated their great concern about noise and 
low flying in general, and have registered 
innumerable complaints of - interruption of 
sleep, fear of crashes, annoying vibrations 
and rattling of dishes, interruptions of radio 
and TV programs, interruptions of telephone 
conversations and concern about frightened 
children. We certainly cannot deny the exist- 
ence of this most serious problem. While we 
are gravely concerned about the generation 
(with large reciprocating engines) of over-all 
maximum sound intensities of 100 to 105 db, 
and with conyentional propellers of 115 to 
120 db, we must look forward with even 
greater concern to sound intensities approach- 
ing 130 db with supersonic propellers, and 
125 db with unaugmented turbojets, rising 
to perhaps 140 db with afterburners. These 
values are well beyond acceptable levels and 
threaten to reach proportions that we cannot 
hope to control satisfactorily by the simple 
expedient of operational restrictions. It is 
absurd to suggest that a reasonable solution 
would be the relocation of airports or time 
limitations on their use. The penalties and 
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head temperature had been marked normal, 
high or low because only the degrees of head- 
ing would have been apparent to the pilot. 

There are certain indications which must 
be shown by actual quantities. Such indica- 
tions can be established by determining 
whether or not they are used as a factor in 
some general flight equation. The airspeed, 
for example, must be a numerical value be- 
cause it is essential to solving the navigation 
and fuel consumption problem. As an ap- 
proach instrument, however, the actual quan- 
tity is used only as an index. Approach speed 
is determined by pilot handbooks, discussion 
with other pilots, and actual flight test. The 
value will vary with gross weight of the air- 
craft and the pilot’s personal feelings about 
how slow he wants to come in. At any rate, 
once a figure is established by the pilot it 
becomes an index which he uses in making 
all approaches to the field. 

The point of eliminating numbers on an 
airspeed indicator is a very touchy subject 
with most pilots and will not be stressed. It 
is quite open for debate but it is still safe to 
say that the number itself in the lower ranges 


depreciation of military and commercial val- 
ues attendant on such a solution would work 
a totally unjustifiable disservice to the na- 
tional interest. We must, therefore, consider 
the problem one of the most difficult but 
inspiring challenges which have been thrown 
at the scientists, engineers and operators of 
the country. 


Turbojet Performance 

Our somewhat larger, longer range, high- 
altitude, high-speed transports must be in- 
jected into the increasingly crowded traffic 
patterns at existing airports. Obviously, such 
aircraft will find their primary use in connec- 
tion with the larger centers of population, 
and the runway lengths available do not seem 
to present any problem with respect to take- 
off, but they do with respect to accelerate-stop 
distance. Power required to achieve the high- 
speed performances and the relatively low 
wing loadings required for efficient operation 
at the high altitudes, would appear to give 
very adequate unaugmented take-off charac- 
teristics. There is, of course, some question 
of variations of take-off performance with 
temperature, but with reasonable account- 
ability, this does not appear serious. On the 
other hand, we must examine most carefully 
the aircraft performance during approach and 
landing. It would be most desirable if all 
aircraft could have a wide latitude of satis- 
factory approach and climb-out speeds, such 
that maximum consistency and good flexi- 
bility of operation would be available during 
the approach and climb regimes to accom- 
modate at any given airport or on any given 
runway a maximum traffic frequency. If this 
cannot be accomplished, the situation will, 
of course, be largely dependent upon the air- 
craft haying the highest required approach 
speed and the aircraft having the lowest 
climb speed. Presumably, all other aircraft 
could, if necessary, speed up their approaches 


is still only an index. No pilot will object to 
an attempt to simplify his problem, and a 
least some progress would be made by the 
elimination of some of the superfluous num- 
bers on present instruments. Such a modifica- 
tion would reduce the amount of information 
required for retention by the pilot. It would 
require less actual reading of the instru- 
ments in flight, thus permitting more time 
for concentration on primary problems. 

Check-outs in different types of aircraft 
would be easier and would require less ef- 
fort on the part of the pilot. Actually there 
would be no requirement for memorizing any 
specific value because the numbers presented 
would only be airspeed, altitude, heading, 
and fuel quantity. These are the quantities 
we must have, the others are redundant. One 
of the rules in solving any complicated prob- 
lem is to reduce it to its simplest terms. Why 
not apply this to the instrument panel? h, 


The opinions or assertions contained herein 
are the private ones of the author and are 
not to be construed as official or reflecting 
the views of the Navy Department. 


within reason or, with sacrifices of efficiency, 
decrease their climb speeds for maximum 
trafic capacity. Anticipating a fully satisfac- 
tory climb performance for our future trans- 
port, we must then look to a satisfactorily 
low approach speed and adequate control to 
insure airport efficiency. The existing require- 
ment of approximately 10% residual thrust 
on approach to provide prompt acceleration, 
if needed, gives us a difficult problem. 

The other portion of this problem is, of 
course, the landing deceleration. With a clean 
jet-type airplane without reverse thrust provi- 
sions, we are very dependent on a super effi- 
cient landing technique and the existence of 
very satisfactory runway characteristics and 
airplane braking qualities. We can, of course, 
look to dive brakes and other high drag 
devices for aerodynamic deceleration during 
the initial landing run. We might even look 
to drag chutes for such assistance on emer- 
gency fields, or in cases of slippery runways 
or over-shoots. However, the effectiveness of 
such devices diminishes with loss of speed, 
and they cannot be considered the equivalent 
of a reverse-thrust producing mechanism for 
landing safely under all conditions. ; 

Also in the field of operation, we must look 
forward with increasing concern to the possi- 
bilities of collision with terrain or with other 
aircraft as well as the adverse effects of rain, 
hail and turbulence. We cannot deny that 
increased speeds make these problems more 
dificult, and the adverse effects more im- 
portant to avoid. “The see and be seen” prin- 
ciple is already obsolescent in consideration 
of increasing speeds and air traffic densities 
in the vicinity of major terminals. The inter- 
im provision of high intensity flashing lights 
to help in the air-to-air collision problem is, 
of course, a worthwhile contribution. But, as 
speeds and traffic densities further increase, 
such devices do not alleviate the confusion 

(Continued on page 61) 


SKYWAYS 


FOR SALE 


TRANSPORT AIRCRAFT 


your direct inquiry invited—complete 
specifications—accurate market report 
ALSO 
AIRLINE — CORPORATE — MILITARY 


C-47 A & B ZEROED P & W ENGINES 
CONSOLIDATED PBY 5A 

AERO COMMANDER 

LOW TIME LODESTAR 

WRITE — phone 


Eastern Aircraft Sales Corp. 


| 15 MOORE STREET, N.Y.C. 
| Hanover 2-0668 Hanover 2-0669 


subject to prior sale 


Fly in to 


| CHILKO LAKE LODGE 
: FOR GOOD FISHING OR HUNTING 


2500 ft. landing strip 3 miles 
from north end of Chilko Lake 
200 miles north of Vancouver, B.C. 
for further information write 


| TOM GARNER, Box 1178, DUNCAN, B.C. 


SKY MART (Continued from page 57) 


LOW COST VHF TRANSMITTER 


with six crystal controlled channels, ready 


to install with any make low-frequency 


transceiver. Air-Com VHF Transmitter, Model 
300A only $98.95 complete with antenna 
and accessories, ready to install, absolutely 
nothing else to buy. Reliable communica- 


tions 100 mile radius, standard 90 day 
warranty. Write now for free brochure. 


Dealers write for protected franchise plan. 


AIR COMMUNICATIONS COMPANY 
23 Main St. Hackensack, N. J. 


DON’T LOSE TIME 


If your chronograph, calendar, automati 
) F : Cc, 30 
any top quality watch needs repairing, mail to 
us and we will submit estimate before repair- 
ing and returning to you by reg. mail. 
ONE YEAR WRITTEN GUARANTEE 
DELGA WATCH COMPANY 
71-79 West 45 St. JU2-4386 New York36,N.Y. 
W € repair watches for watch repairers 
Ref. Colonial Trust Co., 6th Ave. & 48 St., N.Y.C. 


| LOCKHEED LODESTAR 


Late Serial #2614, N-633, just modified in 
our shop with beautiful new executive interior, 
new Wright 1820-87 engines, 24 volt, 100 


| amp. generators, electric primers, painted white 
: and gray with dark green trim. 


PAGE AIRWAYS, INC. 


| Rochester Airport 


Rochester, N. Y. 


EXECUTIVE P & W LODESTAR 


132 hrs. since 1000 hr. airframe overhaul, 
zero hrs. on 1830-94 engines, deluxe interior 
and radio, 844 gal. fuel capacity, former Esso 
Standard Oil Ship, very well maintained, 
immediate delivery. 


American Aircraft Corp. 
Teterboro, N. J. HA 8-0279 — 1482 


EXECUTIVE AIRCRAFT 


Complete Services 


DOUGLAS BEECHCRAFT 
Radios Engines Interiors 
Conversion Sales Maintenance Parts 
Lambert Field St. Louis, Mo. 


REMMERT- WERNER,Inc. 


FOR IMMEDIATE SALE 
%* 3 Douglas DC-4Es 


% 2 1-049 CONSTELLATIONS 
%* 5 CONVAIR 240s 
v 


Curtiss C-46s 

PBY-5A 

Executive A-20 

Douglas DC-3s & C-47Bs 


Information on other aircraft also available 


Cable Address AVIACORAM ® N. Y. 
Phone: Plaza 3-8110 


=—=ACA 


Aviation Corporation of America 


EXECUTIVE OFFICE 
36 Central Park South, New York 19, N. Y. 
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wr help solve the problem. It is evident that 
atisfactory airborne radar can be very bene- 
icial as a defense against terrain collision, 
an function as a supplementary navigational 
levice, and can help greatly to avoid the high 
urbulence associated with thunderstorms. As 
et, however, we have no answers, except the 
neteorological approaches, to the complete 
voidance of hail or clear air turbulence, nor 
an radar be considered a satisfactory device 
or the prevention of air-to-air collisions, due 
0 the rapidity of the relative motions and 
he confusion of the information presented in 
his instance. It would seem that the solution 
9 this problem lies in the area of more pre- 
isely controlled flight paths and patterns 
ith the hoped-for development of cockpit 
ndications and warnings possibly operated 
n the Doppler principle. 


urbojet Operation Problems 

It seems obvious that the faster airplanes 
nd higher rates of descent to be employed in 
1e future will allow the pilot less time to 
‘im and adjust his airplane for touch-down. 
[e must start to prepare for his landing fur- 
ner back than is currently the case, and the 
peration would seem to require a relatively 
mg, straight-in approach. It seems essential 
iat approach performances be given the wid- 
st flexibility, or be held to values very close 
) those currently used. We must visualize a 
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long period of time during which aircraft of 
conventional types will co-mingle with an 
increasing number of high-speed transports 
in traffic patterns and airport use. These 
problems directly affect airport utilization 
and trafhce control techniques, both as to efh- 
ciency and safety. 

We have mentioned the jet-transport de- 
celeration problem. I would like to stress a 
few other safety problems associated with the 
turbo-type powerplant. One, of course, is the 
possibility of mechanical failure, particularly 
serious with turbine wheels which, with the 
tremendous amount of kinetic energy in- 
volved, release high destructive forces. This 
problem can be approached from the mate- 
rial and design angle providing adequate 
strength, reinforced by cooling, and satisfac- 
tory inspection methods to hopefully insure 
against failure. Another approach is to admit 
that failures may occur from time to time 
and to protect against their potentially serious 
results by powerplant arrangement and loca- 
tion, or by protective shielding. 

Another serious turbo safety problem is 
that which involves continued rotation and 


the existence of extensive internal hot parts 


in the event of a crash landing. Possible rup- 
ture of fuel tanks or lines, even with—or 
perhaps, particularly with—low volatility 
fuel, demands very adequate fire protection 
and possibly rapid cooling methods. 

We may also have problems associated with 
the altitude limits of combustion and with 
relighting in case of jet extinguishment. Men- 


tion has been made of the susceptibility of 
jet-type engines to serious internal damage 
from intake ice formations and from the in- 
gestion of foreign objects. It is also essential 
that the acceleration of jet engines in case of 
required go around on landing be made rapid 
and dependable. This must be accomplished 
without invoking surge and without having 
to retain a too high percentage of RPM and 
thrust on approach with its aggravation of 
the landing deceleration problem. 

A safety problem associated with noise, or 
more particularly with the prevalence of 
structural vibrations associated with jet ex- 
haust, is the increasing frequency of struc- 
tural failures due to fatigue from that cause. 
The areas most commonly affected are those 
directly subjected to the jet flow impulses. 
However, there has been an increasing indi- 
cation of other critical failures attributable 
to high-frequency vibrations originating from 
the jet characteristics. It is to be hoped that 
the eventual solutions will decrease or elim- 
inate the noise and structural failures, and 
will promote thrust efficiency. 


Built-in Safety 

I cannot adequately emphasize the impor- 
tance of better cockpit engineering. There are 
in this consideration elements of safety, con- 
venience and economy. Active standardiza- 
tion efforts are showing gratifying results, 
and the entire problem merits your most 
serious consideration and constructive action. 

(Continued on page 64) 
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AIRCRAFT WANTED 


POWERS & GEORGE, Aircraft Brokers, 475 Fifth 
Avenue, New York City, have purchasers for all 
types of aircraft from $2000. No charge for listing 
your ship for sale. Write for details, describing 
your airplane. “Airplanes Everywhere’’. 


NEW PLANES FOR SALE 


Rates for Undisplayed Classified Advertising: 25c per word, minimum charge first 10 words $2.50, 
prepaid with order. Add 4 words if Box Number is included in lieu of advertiser’s name and address. 


170 #5294VS is 1948 model with 300 hours total 
time. One owner since new. Mitchell Omni & VHF. 
GE low frequency. Seat covers since new. Plane has 
been well cared for and shows it. $4150.00. Mc- 
INTIRE ASSOCIATES, 505 North Ervay, Dallas, 
Texas. 

$1.00 CAN SAVE YOU HUNDREDS. Read our miscel- 
laneous advertisement. Aircraft Listing Bureau, 
1907 Archer, Chicago, Illinois. 


TAYLORCRAFT 


CONSOLIDATED 


TAYLORCRAFT SPORTSMAN (new model 19) now 
available for immediate delivery. America’s finest 
2-place, side by side airplane. Extra big baggage 
compartment gives 4-place cargo utility. Lowest 
price including starter, generator, 12 volt system, 
etc. Ideal for CAP, farm business man, training. 
See your local airport operator or write today. 
TAYLORCRAFT, INC., Conway-Pittsburgh Air- 
port, Conway, Penna. 


USED PLANES FOR SALE 


AERO-COMMANDER 


AERO-COMMANDER: Our File #5S. Late 1952 with 
230 hours. Auto-pilot. Omni. Dual ADF. Cost $80,- 
000. Asking $70,000. Make offer. Apply, POWERS 
& GEORGE, Aircraft Brokers, 475 Fifth Avenue, 
New York City. “Airplanes Everywhere”’. 

USED AERO COMMANDER. File 448 has 235 hours 
total time. Never damaged. Lear auto pilot, Lear 
dual ADF, Omni, VHF, LF, Marker, ILS. Dual 
generators. Immediate delivery. Priced well below 
list. McINTIRE ASSOCIATES, 505 North Ervay, 


Dallas, Texas. 


BEECHCRAFT 


BONANZAS:. 44 available. Painted 1947, #8044TS, 
has 250 hours since overhaul. Extra tank. Gyros. 
Omni. $7000. Also; A-35, #68FBS, with new 205 
engine. Extra tank. Gyros. Omni. $9780. Also; 
painted B-35, #884SAS, with new 205 engine. Ex- 
tra tank. Gyros. ADF. VHF. Exceptional. $15,700. 
Consult, POWERS & GEORGE, Aircraft Brokers, 
475 Fifth Avenue, New York City. “Airplanes 
Everywhere”. 


TWINS: 20 from $19,000. 1946 D18S Executive, 
#8021JS, has zero-time since overhauled. Divan. 
Constant speed drops. De-icing. VHF. ADF. $45,- 
900. Also; 1946 D18S Executive, #5241GS, with 
129 hour engines. Hydromatics. De-icing. Radio 
worth $10,000. Exceptional. $55,000. Inquire, 
POWERS & GEORGE, Aircraft Brokers, 475 Fifth 
Avenue, New York City. “Airplanes Everywhere’. 


$1.00 CAN SAVE YOU HUNDREDS. Read our miscel- 
laneous advertisement. Aircraft Listing Bureau, 
1907 Archer, Chicago, Illinois. 


BELLANCA 


CRUISAIRS: 21 available. 1946, File #412S, has 75 
hour engine. Re-covered 1951. 1952 Aeromatic. Spin- 
ner. Primary blind. Radio. Bargain. $2950. Also; 
1947, #7443ZS, with new engine. Aeromatic. Heat- 
ers. Gyros. Omni. Extras. Fabric excellent. $4500. 
Apply, POWERS & GEORGE, Aircraft Brokers, 475 
Fifth Avenue, New York City. “Airplanes Every- 
where”’. 


CESSNA 


170'S: 37 from $3400. 1948, #393QVS, has 125 
hours. Metal propeller. Primary blind. Radio. 
$3750. Also; 1950 metal, #990PAS, with 100 hours 
since overhaul. Metal propeller. Gyro. Omni. Bar- 
gain. $5000. Also; 1950 painted metal #979SAS, 
with only 319 hours. Metal propeller. Gyros. Omni. 
Hangared. Undamaged. Exceptional “buy”. $6000. 
Also; 170-B’s from $7200. Inquire, POWERS & 
GEORGE, Aircraft Brokers, 475 Fifth Avenue, New 
York City. ‘Airplanes Everywhere”’. 


170-A FLOAT-PLANE: Factory corrosion-proofed 1950, 
#928TAS, has 485 hours, 90 since engine over- 
hauled. Aeromatic. Primary blind. Radio. Wheels. 
Skis. $9500. Consult, POWERS & GEORGE, Aircraft 
Brokers, 475 Fifth Avenue, New York City. ‘“Air- 
planes Everywhere”. 
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CARGO B-24. File .446 is in process of complete 
rebuilding and overhaul. 650 hour airframe. Every- 
thing NTSO. Has many unusual modifications. In 
perfect condition. Inquire McINTIRE ASSOCI- 
ATES, 505 North Ervay, Dallas, Texas. 


ERCOUPES 


ERCOUPES: 6 available. One of last 1949 ““G”’ models, 
#9488PS, is painted with only 392 hours. 90HP. 
Bubble canopy. Jump seat. Metal propeller. Pri- 
mary blind instruments. Radio. Bargain. $2380. 
Apply, POWERS & GEORGE, Aircraft Brokers, 475 
Fifth Avenue, New York City. “Airplanes Every- 
where”. 


EXECUTIVE TRANSPORT AIRCRAFT 


FOR COMPLETE market reports of available Beech, 
Convair, Curtiss, Douglas, Grumman, Lockheed or 
other multi-engine aircraft, write or call William C. 
Wold Associates, 516 Fifth Ave., New York 36, 
N. Y., Telephone Murray Hill 7-2050. 


GRUMMAN 


WIDGEONS: 6 available. G44, #2867RS, has 50 
hours since overhaul. Metal propellers. Gyros. 
Omni. ADF. Bargain. $11,900. Also; G44, #6595PS, 
with modified hull. Zero time since overhaul. Re- 
covered, repainted, re-upholstered,  relicensed 
August. Metal propellers. Gyros. VHF. Exceptional. 
$16,300. Also; G44A with 625 hours, 125 since com- 
plete overhaul. Metal propellers. Gyros. Omni. 
$30,000. Make offer. Consult, POWERS & GEORGE, 
Aircraft Brokers, 475 Fifth Avenue, New York City. 
“Airplanes Everywhere’. 


LOCKHEED 


ELECTRA 10-C. 300 hours SOH engines.’ 450 HP 
P&W SC-1. R-1340 engines will fit mount and cow- 
ling. Interior has six reclining seats, four place 
divan, lavatory. Clean & nice. Radio includes VHF, 
LF, ADF, Marker, ARC-13 Omni. $25,000. Mc- 
INTIRE ASSOCIATES, 505 North Ervay, Dallas, 
Texas. 

LODESTARS: 15 available. Painted #465XVS is Air- 
line executives’ ship. 245 engine hours. Clean 14- 
passenger interior. Hydromatics. Airline instru- 
ments and radio. Automatic pilot. Exceptional. 
$38,000. Inquire, POWERS & GEORGE, Aircraft 
Brokers, 475 Fifth Avenue, New York City. ‘‘Air- 
planes Everywhere”’. 


NAVION 


185'S & 205’S: 40 available. 1946 185HP, #9147FS, 
has 396 hours. Late hub Hartzell controllable pro- 
peller. Extra tank. Gyros. Radio. Loop. Heater. Ex- 
ceptional. $5750 Also; painted 1947, #851PHS, 
with 327 hours. 163 hour 205HP engine. Hartzell 
controllable propeller. Extra tank. Gyros. Flares. 
Loop. Omnirange. $1280 spent relicensing October. 
Beautiful. Bargain. $6500. Also; 1948 #429SKS, 
with 256 hours. Extra tank. Gyros. ADF. Excellent. 
$8750. Consult, POWERS & GEORGE, Aircraft Brok- 
ers, 475 Fifth Avenue, New York City. “Airplanes 
Everywhere”. 


1947 NAVION approximately 350 total hours, new 


paint, adell Romac fuel. Very good condition always 
hangared. Total price $5,500.00. Consider trade. 
L. F. Mullins, 2201 Princeton, Midland, Texas. 
Phone 24858. 


SUPER 260’S: 8 available. 1951, #537QKS, has 23] 
hour 1952 engine. ADF. Omni. Perfect. Bargain 
$12,500. Inquire, POWERS & GEORGE, Aircraft Bro. 
kers, 475 Fifth Avenue, New York City. “Airplanes 
Everywhere”’. 


PIPER 


CLIPPERS: 13 available. #683GKS, has 215 hours 
Standard. Radio. Loop. Excellent. $2450. Also; 
#590ZHS, with 295 hours. Metal propeller. Omni. 
range. Hangared. Undamaged. Excellent. $2975 
Consult, POWERS & GEORGE, Aircraft Brokers, 475 
Fifth Avenue, New York City. “Airplanes Every. 
where”. 

TRI-PACERS: 22 available. 1951, #81TAS, has 82 
hours. Metal propeller. Gyro. Radio. Loop $4230. 
Also; #142SAS with 210 hours. Metal propeller. 
Primary blind. Omni. $4750. Apply, POWERS & 
GEORGE, Aircraft Brokers, 475 Fifth Avenue, New 
York City. “Airplanes Everywhere”’. 

$1.00 CAN SAVE YOU HUNDREDS. Read our miscel. 
laneous advertisement. Aircraft Listing Bureau 
1907 Archer, Chicago, Illinois. = 


REPUBLIC 


SEABEES: 1] available. 1947, #650JKS, has 308 
hours. Steerable tail wheel. Excellent. $2000. In 
quire, POWERS & GEORG, Aircraft Brokers, 47§ 
Fifth Avenue, New York City. “Airplanes Every- 
where”. 


STINSON 


1948 Station Wagon #7848MS has 390 hours total 
time. Never damaged. Always hangared. Recently 
new Koilsman Direction Indicator and Narco Omni- 
gator installed. Extras worth $1000. Price is $3500. 
McINTIRE ASSOCIATES, 505 North Ervay, 
Dallas, Texas. 

STINSON-LATE 1165'S: 32 from $2400. 1948. 
#654FMS, has 215 hour engine. Metal propeller. 
Gyros. Radio. Excellent. $3000. Also; 1948. 
#666FMS, with 340 hours. Cabin controlled Aero 
matic propeller. Gyro. Omni. Hangared. Undam. 
aged. Exceptional. $3950. Consult, POWERS 8 
GEORGE, Aircraft Brokers, 475 Fifth Avenue, New 
York City. “Airplanes Everywhere’’. : 


SWIFT 


125’S: 25 available. #334GKS has 390 hours. Aero: 
matic. Primary blind. Extra radio. Excellent. $2100. 
Also; 1948 Temco, #236RBS, with 223 hours. Aero. 
matic. Primary blind. Radio. Relicensed. Hangared 
Undamaged. $2900. Also; painted 1951, #245TBS 
About last Swift built. 86 hours. Aeromatic. Gyro 
Omni. Cost over $5500. Offered $4250. Apply 
POWERS & GEORGE, Aircraft Brokers, 475 Fifth 
Avenue, New York City. “Airplanes Everywhere”. 
ONE DAMAGED WACO R.N.F. Can be used for parts 
or could be repaired. Will sell reasonable. Donald 
Sargeant, Danville, Vermont. 


AVIATION EQUIPMENT & SUPPLIES 


NAVY Pilot Jacket, Intermediate, new, genuine 
Dark Brown goatskin leather, bi-swing back, twe 
patch pockets, one inside snap pocket, rayon lined 
mouton fur collar, 100% wool knit cuffs and waist 
band. Sizes 34 to 50. Price $32.50 each postpaid i 
remittance accompanies order, otherwise C.O.D 
Flying Equipment Sales Co., 1641-5 W. Wolfran 
St., Dept. S, Chicago 13, Ill. See our display ad 


vertisement, this issue. 


GENUINE Navy Intermediate flight jacket, new 
dark brown goatskin leather. Bi-swing back, twé 
patch pockets, one inside snap pocket. Completel; 
lined finest rayon. 100% wool knit cuff and waist 
Zippered front. Sizes 34-46 only $32.50. Write fo 
Free Catalogue. We pay postage if payment accom 
panies order. C.O.D.’s upon request. No €.0.D.’ 
overseas. R.A.F. Mfg. Co. 2715 W. Madison Street 
Dept. SK-5, Chicago, Illinois. 


225HP: Newly painted late 1948, #449XKS, with 
710 hours. 120 hours since overhaul and installation 
new desirable 225HP engine. Hartzell propeller. 
Long stacks. Wheel fairings. VHF. ADF. Like 1949. 
$7800. Apply, POWERS & GEORGE, Aircraft Brokers, 
475 Fifth Avenue, New York City. “Airplanes 
Everywhere.” 


. 


A2 AAF Jacket, horsehide or goatskin leather, rayor 
lined, zippered and wool knit waistband and cuffs 
Size 36 to 46 $17.95 each, size 48 & 50 $18.95 each 
New. Sent postpaid if remittance accompanie 
order, otherwise C.O.D.. Flying Equipment Sale 
Co» 1641-5 W. Wolfram St., Dept. S, Chicago 13 


SKYWAY, 


re 


AVIATION EQUIPMENT & SUPPLIES 


ETS: ANH-15 AAF tan cloth, sponge rubber 
ups $2.00 each. A-l1l1 AAF kidskin leather, 
ge rubber earcups $3.45 each. Leather helmet 
chin cup $1.50. White or tan cloth helmet 
0. White flying cap $.75. New. State size. Flying 
ipment Sales Co., 1641-5 W. Wolfram St., Dept. 
hicago 13, Til. 


GLES AN6530. New, clear lens, metal frame. 
5 pair. Bs goggles, 4 lens, 3 colored, 1 clear. 
5. Flying Equipment Sales Co., 1641-5 W. Wol- 
St., Dept. S, Chicago 13, Ill. 


HES, Military or Civilian wings stamped with 
, or silver. Wings and name $1.00 each, 3 for 
0. Names only 2 for $1.00. JULIE’S LEATHER- 
FT, Lone Tree, Iowa. 


AAF Intermediate Jacket, blue nylon, quilted 
n lining, wool interlined, knit cuffs and neck- 
, size 36 to 46, new. Price $10.95 each. Sent 
paid if remittance accompanies order, otherwise 
.D. Flying Equipment Sales Co., 1641-5 W. 
fram St., Dept. S, Chicago 13, Ill. 


ERIES & TIRES: Brand new, for all type aircraft. 
d for free list. Many other items. Write your re- 
ements for quotation. Flying Equipment Sales 
, 1641-5 W. Wolfram St., Dept. S, Chicago 13, 


be all types, military and civilian with name 
bination. Wings are not stamped bat superim- 
ed on AAA grade tooling calf. Unconditionally 
ranteed. Will last forever. $1.00 each. 3 for 
10. Stephens Mfg. Co., Greenville, Miss. 


BOOKS 


ING THE OMNIRANGE by Charles A. Zweng, New 
ond edition fully illustrated, designed to aid the 
st in flying the new Omnirange Stations being 
iblished by the C.A.A. Order C.O.D. or postpaid. 
uxe edition only $4.00. Important books on avia- 
1» by other authors include: Crop Dusting (set 
6 manuals) $12.00; DeLuxe large Airline Log 
ks $6.50; “Air Stewardess Log Books DeLuxe” 
)0; other Logs $1.00 up. New “Steele” Log Book 
uxe $1.50; Meteorology with examinations 
10; Helicopter Guide $2.00. Pan American Navi- 
ie eg 12021-22 Ventura Blvd., N. Holly- 
rd, Calif. 


ATION QUIZ BOOKS—The following outstanding 
ks by Charles A. Zweng lead the field and pre- 
e you for your rating. Included with each book 
authentic examinations with new material not 
ilable elsewhere. Also included is a late Govern- 
it Weather Map pertinent to the examination. 
y take a chance? Zweng books include: Airline 
nsport Pilot Rating $4.00; Flight Instructor 
0; New 1953 Revised “Flight Engineer Rating 
k?? $4.00; Link Instructor $4.00; Private & Com- 
‘cial Rating (with the new examinations) $4.00: 
trument Ratings $4.00; Meteorology for Airmen 
)0; Aircraft and Engine Mechanic (1953 edi- 
1) including hydraulics, weight and balance 
)0; Parachute Technician Rating $3.00; Flight 
patcher including Control Tower rating $4.00: 
il Air Regulations $1.00; Airport Operation and 
nagement $4.50; Zweng Aviation Dictionary 
(0; Aeronautical Navigation $3.00; Practical 
nual of the E6B computer $3.00; Ground In- 
ictor Rating $4.00; Flight Instructor Oral Ex- 
nation $1.00. Leading Airline Executives and 
ts owe their success to early training with 
mg books. Pan American Navigation Service, 
21-22 Ventura Blvd., N. Hollywood, Calif. 
‘ee Catalog.) 


\ EXAMS: Obtain your CAA licenses by using a 
s guaranteed questionnaire based upon the cur- 
t CAA exams. Our frequent revisions insure you 
siving the latest authentic “multiple choice 
minations including maps”. Select your Ross 
stionnaires from the complete list below: ““Com- 
cial Pilot $4.00’; “Instrument Pilot $4.00”; 
line Transport Pilot $4.00’; “Flight Instructor 
0”: “Private Pilot $1.00’; “New Civil Air 
‘ulations Manual for Pilots 50c”’; “Engine Me- 
nic $3.00”; “Aircraft Mechanic $3.00”; “Flight 
ineer $4.00’: ‘Fundamentals of Instruction 
0; “Meteorology Instructors $2.50”; “Naviga- 
Instructors $2.50”; ‘Engine Instructors $2.50” ; 
reraft Instructors $2.50”; “C.A.R. Instructors 
0; “Control Tower Operator $3.00”; “Para- 
te Rigger $3.00”; ‘Career Opportunities in 
ition Manual 15c”. Special Limited Offer! A 
plete Ross Library consisting of the above 18 
ks for only $15.00. This introductory offer is 
a limited time only, so take advantage of its 
nendous savings today! Order Postpaid or 
.D. direct from Ross Aero Publishers, Adminis- 
ion Bldg. Box 7071-B, Commercial Airport, 
sa, Oklahoma. 3 
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NAVIGATOR Rating Examinations included in New 
Aeronautical Navigation by Charles A. Zweng, 
$3.00; Fairchild Surplus. (Electrical Average) 
Sextant $17.50: PILOTS supplement your training. 
Order “Ground Instructor” $4.00 and “Ground 
Instructors’ Rating” $4.00; Examinations included. 
These books by “‘Zweng” prepare you for increased 
earning power. Pan American Navigation Service, 


12021-22 Ventura Blvd., N. Hollywood, Calif. 


COLLECTORS! Grand new list ready! Old, new, avia- 
tion books. Genuine aircraft photographs. Send 
25c for lists and samples. Airbooks Suse Box 958. 
New Rochelle, N. Y. 


LEARN TO FLY with the Aviation Cadets. Men 18 to 
27 get $105 a month while learning. Prepare quick- 
ly for qualifying examinations. Guaranteed ‘‘Prac- 
tice Tests” with answers—Cadet and Officer Candi- 
dates—each $3.25. Both $5.00. Prepaid. Cranwell 
Books, Air Institute, Adams, Mass. 


PASS CAA EXAMS. The exact word for word copies 
of the new CAA exams is the basis of our questions 
and answers. You get our old and new sets includ- 
ing a guarantee. Order yours now on a 10 day trial 
basis. All subjects for any rating $10.00. Any four 
ratings $20.00. Exam Clerk, Box 1073-A, Washing- 
ton 13; D:C: 


CAA EXAMS. Our exams are brought up to date 
weekly and are based on the exact CAA questions 
and answers. Money back guarantee included. Comi- 
mercial, Private, Power-plant Mechanic, Instru- 
ment, ATR, Flight Instructor, Airframe Mechanic. 
Any one rating $5.00. Any four ratings $10.00. 
Acme Flying School, Meacham Field, Ft. Worth, 
Texas. 


FREE AVIATION BOOK CATALOG, 400 books listed 
from all publishers. Write: Aero Publishers, 2162- 
S4 Sunset Blvd., Los Angeles 26, Calif. 


BULLET RACEPLANE. Homebuilt, economical, low- 
winged Monoplane. Blueprints $2.00. Corbcraft, 81 
Elmerston, Rochester 20, N. Y. 


BOOKS—Commercial edition practical air naviga- 
tion $3.00: New-Air geography $2.00: Basic aero- 
nautics $3.70: Electronic navigation $4.50: All 
Zweng manuals: All government charts and publi- 
cations: AERONAUTICAL SERVICES, INC., 1616 
K Street, N.W., Washington, D. C. 


BUSINESS OPPORTUNITIES 


START your own aviation business with little capital. 
47 opportunities. Details free. Christopher Publi- 
cations, Holtsville 22, N. Y. 


HELP WANTED 


GOOD PAYING JOBS NOW OPEN. Confidential re- 
ports on who to contact for best opportunities and 
big pay for pilots and ground personnel with air- 
lines, feeder lines, non-scheduled operators, corpo- 
ration aircraft, flight schools, aircraft factories, crop 
dusters and many others. Foreign and domestic jobs 
for skilled and unskilled. Also, mining, oil, con- 
struction and government openings. All for only 
$2.00, with one year registration and advisory serv- 
ice. The best jobs go to those who know where to 
look. Satisfaction guaranteed. RESEARCH SERV- 
ICES, Aviation Division, Box 1011-SI, St. Louis 1, 
Missouri. 


LIEUT. U.S. NAVY—10 years flying (3120 hours 
hold CAA Commercial, Joseeuctse’ (lead & na 
and Instrument ratings. Graduate of U.S. Naval 
School All Weather Flight as qualified Instrument 
Instructor. Age 29, with family. Two yrs. College. 
Prefer Corporation flying. Available anytime. R. A. 
Johnson, 608 Timothy Avenue, Norfolk, Va. 


TRANSPORT PILOT 19 years flying A.T.R. 10,000 
hours time including DC-3, DC-4, Boeing 377, B-17, 
B-24 and C-46. Flight supervisory and sales execu- 
tive experience. Married 13 years. Presently chief 
pilot Air Transport Group 200 Pilots MATS. Avail- 
able June or earlier. Address CPMAT Box 695, La 
Guardia Field, New York. 


INSTRUMENTS 


NAVIGATION INSTRUMENTS: Beautiful new and 
reconditioned precision instruments. Fairchild aver- 
aging sextants new surplus $47.50; Bausch & 
Lomb Sextants, new condition $49.75; Hamilton 
Master Navigation Watches $85.00. Dalton Model 
“G” Computer (new) $7.50; Weems Mark II 
Plotter $2.00; Dalton E-6B Computer $10.00; ‘““New 
Pressure Pattern Drift Computer’, $2.50; New Pan 
American A-2 Dead Reckoning Time. Speed, Dist- 
ance Computer DeLuxe with Leatherette Case $3.00. 
American Airlines computer $6.00; (Free Catalog). 
Pan American Navigation Service, 12021-22 Ven- 
tura Blvd., N. Hollywood, Calif. 


FREE CATALOG describing famous Weems naviga- 
tion aids and instruments. Send today. Weems 
Mark II Plotter (statute miles) $2.00; Weems 
Mark II N Plotter (nautical miles) $2.50; Dalton ~ 
E-6B Computer $10.00; Dalton Mark VII Computer 
$5.00; Link Bubble Sextant $37.50; many naviga- 
tion books including FLYING THE OMNI- 
RANGE. Zweng $4.00; INSTRUMENT FLYING, 
Weems and Zweng $4.50; ELECTRONIC NAVI- 
GATION. Orman $4.50; LEARNING TO NAVI- 
GATE, Weems and Eberle $2.00; STAR CHART, 
Illyne $1.00; complete line of government charts 
and publications. Do as other navigators, pilots and 
students do. Select your navigation aids and in- 
struments from the Weems Catalog. Send for it 
today. WEEMS SYSTEM OF NAVIGATION, 
ANNAPOLIS, MD. 


E-6B COMPUTERS, with 30 page direction booklet, 
like new $4.95, with leather cases $5.45 ($10.00 
value). Money back guarantee. Kane Aero Equip- 
ment Co., 2308 N.E. 23rd St., Oklahoma City, Okla. 


MISCELLANEOUS 


$1.00 CAN SAVE YOU HUNDREDS. Each month we 
print listings of hundreds of aircraft available for 
sale throughout the United States. This list tells 
you where the type of airplane you desire is located. 
You contact the owner, and make your own deal. 
By dealing direct you eliminate all middle-men’s 
commissions, and save time, money, and get the 
best deal possible. You can receive your first copy 
listing aircraft for sale immediately. So don’t wait! 
Send $1.00 today for a full year’s subscription. Air- 
craft Listing Bureau, 1907 Archer Ave., Chicago, 
Illinois. 

BUSINESS CARD SPECIAL, simulated engraved $4.25 
per thousand. Postpaid in U.S.A., 25 type styles, 
Composition up to 7 lines, 2-Colors $1.00 extra. 
Additional composition 30c per line. Send copy to 
James A. Scull Printing Service, 121 West 25th 
Avenue, Dept. I-A Wildwood, N. J. 


FOREIGN & LATIN AMERICAN EMPLOYMENT. 1953 
“Foreign Service Directory” gives Up-To-Minute 
Facts on Military & Civilian Construction, Govern- 
ment Jobs, Major Oil Listings. Aviation, Transpor- 
tation, Steamship Lines, Mining, Importers, Ex- 
porters, How-When-Where to apply. App. forms. 
Hot List Firms Hiring. $1.00 postpaid. Global Re- 
ports, Box 883-SS, Hollywood 28, Calif. 


ALASKA ! ! ! Last American Frontier. $1.00 brings 
1953 Business Directory & Government Map. Mili- 
tary & Civilian Construction; Homestead & High- 
way facts; Mining, Aviation, Fur Farming ; Graz- 
ing, Timber, Travel directions. List of firms hiring. 
How to apply. Alaska Opportunist, Box 92, Holly- 
wood 28, Calif. 


FOREIGN employment construction work. If inter- 
ested in foreign projects with high pay, write 
FOREIGN SERVICE BUREAU, Dept. SK, Box 
295, Metuchen, N. J. 


SITUATIONS WANTED 


4RANSPORT PILOT 10 years flying A.T.R. Extensive 
maintenance experience 3400 hours time including 
C-46, C-47, B-17, Twin Beech, Grumman SA-16. 
Broad Commercial sales background. Married 17 
years. Presently senior pilot material officer USAF. 
Available approximately April 1. Interest executive 
pilot assignment or other suitable assignment. Ad- 


dress SPMO, Box 695, La Guardia Field, New York. 


AIRPORT operators send today for TAYLOR- 
CRAFT dealership information. Get in early on big 
expansion program. TAYLORCRAFT, INC., Con- 
way-Pittsburgh Airport, Conway, Penna, 


YOUR Leather Jacket renovated expertly. FREE 
circular. Berlew Mfg. Co., Dept. 33. Freeport, N. Y. 
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Transport Trends 
(Continued from page 61) 


The cockpit must become the center of re- 
laxed, efficient functioning. To this end, it 
must be adequately roomy and comfortable, 
well lighted, well heated, well ventilated, 
provided with fully adequate vision, must 
have a minimum but adequate number of 
easily operable controls, and readily identi- 
fiable and readable indications. The cockpit 
must be an efficient office. It must have a 
place for everything, and everything must be 
in its place. A study of the problem will, I 
am sure, convince you of the tremendous 
opportunities for improvement. 

We must emphasize the improvement of 
air-transport fire protection. It has been un- 
fortunately true that many powerplant fires 
have not been detected by the units installed 
for that purpose. In almost 50% of the cases 
with which I am familiar, attention was 
called to the existence of danger by passen- 
gers, cabin or cockpit crew, or engine mal- 
functioning rather than by operation of the 
fire-warning equipment. This has been due to 
improper location of detectors, deficient 
mounting of detectors on materials which 
failed easily or burned away before detector 
operation, and sometimes by destruction of 
detector circuits by fire before the warning 
was given. There is great need for determi- 
nation by actual air flow tests. of the proper 
location of detector units and extinguisher 
outlets under all continuous operating con- 
ditions, including the opening and closing 
of any shutters which may affect air flow in 
the compartment under consideration. 

One of the currently popular subjects for 
discussion in the safety field is whether or not 
seats should be faced forward, backward or 
sideways. It is obvious that turning our ex- 
isting seats to the rear would provide no 
more, if as much, safety than at present. We 
have not yet analyzed exactly what it takes 
to determine the relative safety of the several 
seat directions. Dynamic load studies are re- 
quired. We have previously suggested that 
the approach to the problem of accident sur- 
vival should be based on the known loads 
which the human body, properly supported, 
can tolerate. This thinking carried along 
in the design of seats to face in any direction 
can, I believe, develop equivalent safety 
in all directions and eliminate this rather 
futile debate from our list. I would suggest 
that any action or regulation which limits 
the direction of facing in 


seat transport 


aircraft would be premature and ill advised. 
Efficiency and Economy 


There are a whole series of jet powerplant 
problems yet to be resolved in the area con- 
cerned primarily with efficiency and economy. 
One is the extremely adverse effects of high 
temperature and humidity on jet output. The 
question involved is, of course, one of temper- 
ature accountability. It would appear that the 
objective to be sought would be the achieve- 
ment of a principle of temperature account- 
ability which would produce the same ade- 
quacy of reserve performance encompassed in 
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the present 50% temperature accountability 
with reciprocating engines. Full temperature 
accountability would, of course, maintain 
under all temperature conditions the full 
reserves for ideal conditions stated in the 
Civil Air Regulations, including the normal 
50-foot obstacle clearance. At the other end 
of the list, no temperature accountability 
would normally result in the loss of the entire 
50-foot margin at a temperature of approxi- 
of the list, no temperature accountability 
retains a percentage of the total margin all 
the way to 120°F. This is believed to be a 
very satisfactory and sensible compromise, 
and its retention in principle is recommended 
for future jet operations. 

Another important jet efhciency problem is 
that associated with specific fuel consump- 
tions. It appears now that we can hope, at 
some time in the future, for fuel consump- 
tions per hour per pound of sea level thrust 
approximately twice those to be anticipated 
per equivalent horsepower hour with im- 
proved turboprop powerplants, or with the 
latest reciprocating compound engines. We 
are far from achieving such jet consumption 
values at the present time. 

We must also determine and evaluate the 
effects of nozzle shape and adjustment and 


techniques of powerplant operation affecting. 


cruising efficiency. We are faced with a se- 
rious problem in the relatively high fuel con- 
sumptions for taxiing operations. And, here 
we meet some airport problems. Considera- 
tion must be given to possible damage to 
runways and run-up areas due to blast, heat 
and fuel spillage. These effects are influenced 
by the character and materials of pavement 
construction, and by the proximity and direc- 
tion of the jet exhausts relative to the 
ground. Augmented take-offs would greatly 
aggravate these problems. Taxi strips and 
holding areas must be designed to permit 


high taxiing speeds to conserve fuel, and to 


minimize taxiing distances. Aprons and air- 
plane loading areas must give protection 
against blast and heat to structures, equip- 
ment and personnel, and must adequately 
control objectionable noise. 

We must examine very closely the nature 
and costs of fuels to be used in commercial 
operations. Current jet-fuel specifications are 
based largely on maximum availability with 
satisfactory characteristics which may or may 
not produce the same answer as a satisfac- 
tory fuel of minimum cost. Turbo engines 
can be developed to operate satisfactorily 
and efficiently on a wide variety of fuels. Fuel 
costs are such a large percentage of jet op- 
erations that this economic factor must not 
be neglected. 

An important consideration in realistic 
economic studies is the adequacy of assump- 
tions of operational fuel reserves. A tentative 
suggestion discussed with 
some of the aircraft and powerplant manu- 
facturers is to assume a 45-minute weather 
hold at 20,000 feet at destination, followed by 
a descent to attempted landing, then a climb- 
out to 20,000 feet, and a cruise to alternate of 
300 miles, followed by an additional hold of 
45 minutes and descent to landing. This 


which has been 


would appear to be a fairly drastic reset 
requirement, but is not incompatible wi 
operational requirements under extreme 


with axial-flow engines of modern desig 
there is little difference in the fuel consum 
tion ratios of four- and two-engine holdit 
and—quite differently from Comet-Ghost € 
perience—no particular penalty is paid. — 

It is hoped that research may disclose Se 
isfactory methods for determining the exis 
ence of internal jet powerplant conditio 
which are signs of progressive deterioratio 
With the manifold opportunities for intern 
troubles in multi-stage axial compressors al 
turbines, and in view of the tremendous € 
pense involved in unnecessary removals an 
overhauls, it would be of immense benefit 1 
jet economics if methods can be determine 
for detecting and forestalling serious trouble 

Much additional information must be ol 
tained to establish the most efficient jet o 
erating altitudes. It seems a reasonable coi 
clusion, based on recognizable limitations . 
relations of wing loadings, speeds and powe 
plant characteristics, that the probable alt 
tude range of efficient jet-transport oper 
tions will lie between 30,000 and 55,0 
feet. Once 30,000 feet operating altitude 
exceeded—and exceed it we must for jet 0} 
erations—the problems are largely ones | 
degree, not of nature. We must have absolw 
assurance of no decompression failures. Unt 
recently much thought was given to antic 
pated commercial jet operations to approx 
mately 40,000 feet, but more recent inform 
tion has indicated that this may be a som 
what undesirable altitude, at the approximat 
base of the tropopause, with prevalent turb: 
lence and high-wind conditions. It would a 
pear, therefore, that jet-transport operatiol 
may often be conducted at altitudes som 
what in excess of this, and that for the r 
tention of a reasonable bracket of efficienc 
factors, they should not frequently be ‘tc 
much lower, although 30,000 feet may ofte 
prove necessary and desirable. It has al, 
become apparent that at the higher altitud 
jet-stream velocities must be reckoned wii 
and avoided if they are in an unfavorable ¢ 
rection, and that the boundaries of such j 
streams must be crossed in the shortest tin 
to minimize the turbulence. 

We have tried to show that from the ¢ 
versified air-transport equipment of 25 yea 
ago, there has emerged a simple and co 
sistent type varying principally in © siz 
capacity, arrangement and _ performanc 
There are some significant changes indicat 
in the airplanes themselves, involving 1 
finements of aerodynamic cleanness and for 
and substantial extensions in speed, altitu 
and associated performances, equipment a1 
requirements. We must never forget th 
effective speed is of the essence in air tray 
and in spite of possible economic probler 
and technical difficulties, the availability 
that speed with adequate safety, depenc 
bility and comfort will find extensive use. 
the essential advances of this country. = 


Adapted from IAS Wright Brothers lectu 
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